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OR fsmmim wmmm ssus cmnigssivs loads
fm \am rut rutss
rsmu muMo Kumamt, usmmjes, u.s. ccmst qoaiqi
mmctrm xs kaktul fiefxlimit
or im mmtmsBm rm tss

wm \mm wut fuwik
mXm U Ptttma mA TtrgO. W« RliMdMrt
ftitadttwl to the DipiMf!» of ifcvil Arefedtoelmfo i»i Hieri»B iBginMrija^
4«(voe dr MmUL HiiiiMMr.
fUbi Invootlgstioii e«iuitltiitos n p«rt of « pf^fpttm Wing o»sl«d
ottfc ia tlM 0«|p«rtaflait of Kcrol Aroldtoetiiro wbA MtaHjm HigjiioortTtg
lilM ooap&ooo of tho Soolif^ ef Hmvtl Ai^dtdtoote mA Mseism
Ibtv WKreliiiitt v«smi3.» tro bqdit voiag • tapoaifwo i^lMi of
fSnyilag, Hmmm tnaunroveo fSraniHi» inA tlM mmto id4iil^ f^yaooA lnwmi>*
tuiiiial «tiff«noro difido ^Im afai|^*o j^^LoMng into itwrl «i4o 2<«9toiiK»«
loodinir and i«v« aartloii« Xr g«iii»ii3. Ite OMqprorsivo loaiiae i« aoaro
OldLtlOfti <ilMI to iSllO {dliOBMilMlii of "IWIMlVli llUg* n
F»r toot pos^pooot Hmnm |»«m1o etn bo y^iwoMiitid Is/ «ida fist
plotott 708tr«iJi«d to rmifixig dogroo* «t tiiolr vi^m iaS load«A la
iWiBli'imUwft mpim§ tho sh^rt dJUwuoioii* In tids tnvootlsittioii oa
•iq^KPttoo wto ^M^cnad for tlio 4«tiV!iiaati<»a of tlio bMOkling moA talti^
WKto loodo of ovK^ plctoo iribwi oil foor odgos mnro oliq^ m^pforttdi
(ao rototlosoi rostraiiit)* thlo wf^^tgnSsm io iat«iiilod to upcoHUMiiftf
adxlo«ii gjt&o;^ af ploto* hsviuc all |»a««iblo oosMaatlaeo of t^
foUoidx^ loagtb-vldtli rvtioa {a/h) teod Imgiik^iMMkgmfm ratSoa (i/t)i




•43PMBX iMItifi t»^liii»^ •*««« Mi# Imw tWMVia HijUifgl
.[Mill 101 flOJMlMHMi® ^M fHf||'| "^f ojt! nW^tiftt lNMB,£f VIBI 4lBJNftf ^iJtevMi 'MX
• ^pJLliiMPtf* 1» iifiiiuiilti Ml# «(» «ri» XmII»JN»
:if bfift iff..'
-nnOfc iilir i»l Imnhuli «
flMdn atPiaJbi Am lid ilnaf •Am•9:-
*s*«0 -*» am xAt
ovoes
(1) ifiiiX« farihnr vwlfc Is »«c«)W>ty %» makm tlM a^fMradwi eon*
pStfltal^' •iiteijiftes^oyT'y tin* i^piipmik ^Mdpiid mA built powtiitol
(2) A ippmv «if foar piUtet iiM iMt^tS itt N»k!U«( ^
tiM «na»i^l«fi «f tti* t««i f9«nrtM»« np«»» ttM«» ti«t< tlw tMjBfuAiag
(a) tte wiil^WMitj «f sIvtM ditffcrflMitiaii !• nvi «• esltiMl
(b) Ite itrvacth of llw fOlKte is n»t « f^anotlMii of IdMi
immimrt wmimm initdua mfadrwiio ilWBMi» tli» ialtlal ooKloir «d t)M
pMf% kUiPPjr iMlac ii^wrtaiii oloo^
(o) For tho fo«r pilstoo tovtodi (V^^0«237f «/i -SdJi) t9to
«^piarl»intiai «rltie«l trootta f^^timA Mmporloft tiko frotft^tlon f
^
tiMi flvi» nelioo tuMBBpAisig to BSUmUi^ [8^ •
•iliiig ©ii "4m (1)
•tit i)^^^A0 |TCJI»e« As) .'iir.^«»!^ %
v^WlSI&KK
''Hi^ ,5«M|t
:. I -.. ..« ;
iLt
SMVVtKiar of tin* fieuXty
ficwr Slrt

Hbm Authors idsh te asproav ttMlr dMp
l|p|V«eia^fsi of iha p«tl«i!t and hAlpfiO.
fiii4«ie« of PrafcMor C* H* Berris
thro^i^i&RXt tl» Dhol® peiriodi of this tndMivor*
>.««?»«("*. 'T 'tlW
^
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A* BmiiflLtmmtKej lotaredaotioa k$
B« ]Nit«llJi of Froo«diir« 55
C* Swnarx of Beta «nd Coleigaatiowi 77
9* Satq^o Caloalatloiui 7f
!• awppil—mit>«ry I>lse»s8lott 16
y* 0«t*nBlD«ilof} of To^onf*• HotfnliMi 91
0. CMgiiiol Poto 9it
8. Idtomtoro CitAtiono 109
• vl ••
0.1
ft - TJhuMqp^srtfttl iMBctb b«tiMeii 6«nt«r« of lofdlag upmitft
b • (femqjfiortad iMgth tittimn *ft*««dg« m^pport*
b* * Ae^nul niitth «f plftU
4 • Lfttartl dftfLtotioi of cantor of pXoto from origimiL p^JOM
dig - Initiol Ijctorol dofLoeiloii of evntst tai plcto (toro lood)
4* • Siirtonoo fron point on beriioiital eontor lim of pI«to to
r«foronoo Hbo
U - Coofflelont ia buokUi^ fbnMlft (baood on b/t)
I « • • « « (bftood ott a/t)
» • Wmb» of half wivoo in Imoklod plato
% m lekUknooo of iOcto
V • Lfttoral dOiflootioB of m u^tntf point on tho noofcrol plmm
of tiio jiloto trom tlio original piano
X • fiiataaeo in dirootion of load («rigia at lioriaoataX eX«)
J • » ttoraal to * (oricin at mm odgo)
A • Idg* aroa of plato • bH
• AiMtrary- e^iatant in aolutieii of difforontlal ocfoation
B • Plato oonatAt • A2/(l-^)
1 « lSB«Bg*a wodxXvm of olaatieitgr
I* m yfjf^^*^ nodiiiiltwi
f • frietioo f(»reo in ^lo J«ok
2 • ItaHHtt of inortia of atrip of plating 1" iddo, t tldok ^ i?/U
% m $mm aa "n* • viad in eol«Mi tmemUm
f «. AppUad load
?t « IomI irtaaittod to toat plato
t^ • Oritioal load
• 1 •»
iMU'LiM,.








f^ • Xnternisa. pre««ur« la ;*«ck mxdSelA
$ - Fore« «i0rt««i Vy jack pili»£«r r«tam *fKlM|;
oc • a/b • Ap^^oet r«tie er ¥ijS^ r«ti«
^2^2 * K»«»ar«d stridjas for pcdr of oppeaiU £•««»
^^
» Longltuainal «tr«in at neutral tfxi.» of |^l«t*
£^ « Aintfaea lonsilndixial stralA « F/AS
/ - (k>effldattfc of wlga rwBtrainfc ( /* «^ far tsijspie support)
ju » Klero* (oBte-edllioRth)
yf . P0iaaan*t r»Uo * vmmmA to )»# 0«3
^ - Strass liit«atl%3r
(Ti^ - loi^t»dl»aI atra«i istaddity at naiitral atlB
(Tf^ - AYiraga Iw^twtlnal airaaa inUiiaity - P/a
0^ • Critical atraaa iKtaniltgr
^«lt • tllti«a*« atraaa Istaoaitjr
» 2 •
S li'*- /'_ i-
^
«l»i Xmimm ^ ^.£a»wr^ aivn!;^ 1>
&•
fins ljiviMtli«tiw s-vprtMHt* ft piirt odT * mr* mHimmlr^ jKVfm
being ifqmwrftd Isgr th* IfolX Stnictw Ogwdtt«« «f tlM S9sl«^ of
Itana Ay«dd.t«et» und HariM laglnnnra» (S«9 Appmttx A* ) 1M« pm^tnt
fl» f^MElng of ft Y<tM«l mgr b* «omsMi9*«d« fiagr tiMi pntpomB of sairii
ft& iiywMitflittwij ftft tbft bcnindfti'lUMi o^ tlMt moriiNHi jytjutlt into ifkdbcfe It
dlviiloft tiM iiiS|i'o iddB or plfttiag* iMii of ^looo jmbi^U mgy ^ ftfttod
npun tjpjf dijpoot ^"F^fT lifwlffn Aonc Jt>iroo>- wt^ /w SMOntiO I'^ffw odtlMHr' w
boHi «^NlM^ «iA la ftdditioB bjr ppmrnam foreoo aoviMl to tbo pljm of tbo
p3jrirO« IHm to tbo bilanrior of ihm lOAting oo o linilo^ tbo od^^ of o
T9tffsPt^ktitA$ 09P ia tbo lit rWW ooMHtioiif o^jM^podttt Tftsplidisloo liKUii offoet
tbo pajfttat itroBctb orot (X) tbo mtio of plfttiag; Xtnflb to thJofcaooof
<2) tbo ffttio of Iwigth to ididtbi (3) tbo dofroo of rootroiirti agftlait
3?ottttlon of «bo plftto idgofti ik) tbo ttlfflnooo of puuA bomtorloot ($)
offoot of msk^mdJtwm diotrlbiitlosi of tbo lood*
8> RoooM^ Fro3oot
Xt mm folt by tbo WsUl StraotMTM CoMdLtloo tbftt tbo oatporiaoirtol
dido OB tbo itx«Bitb of tbofo "iiid^ ptfttoo mo Sfiompilolo tsaA tbat o
OQiioid«rabIo iwigo of pXftMiig otooo and idiopos litHloodl in iMp oomtruo*





<M wiiti yNOfi >iiiiHiwM mSmt ^mmgek mmm ««&»&£ ^ftlm iwms^ t^ «Mpr
«(# !• mmSfi tuti ^ Smnm mtmmt mmmm t^ mMM^ ^f- ^^ >.mis^ sitatf
«MMBiBi# •# jiifufiii giiMiyBi le ««•« «» ex) *^^ &m*^st% k^bhois w^
#«aiSi liiii-|ii>t-r 1» «tPiiEi^ «iif^ (e) iiltiiMr «# 4«ini£ 1l» «i#«v «i» (t)
tirTrfc-ii—^ni' il»yiiTnmi«nT^lt-~r—-~'~"'~'~T"-"*^—
SMimmtmwn «i> ^fcMtf mmmmni m>m$mf»ssi^ um ^^&t ^ $M% mm n
M i94i km atiJUiwiMrl ms mimm "vAt^** «>mM t» iS««Rm^ iMl* i» «il*
•• c **
riwlta [16]» IwMd npm twt» on pl«lMi idtli teiloailvA «dK«a fM» tai
iMritod <Mi||||^ flmi'irf.ffilly fjitiiritmiiil lunra Inmhi •|)|^li.*d t<i oonAltiMMMi
limm tlwiQr «e^ not rtCLM, In Xiitt «f iMftelir date* A««ofiliagl7 »
mkI of -tlii fOiUffirtm fmr yuypo— i
nMMNi I 9o M«k» ft mopvigr «f tte lit«v«l«rtt in^Latlde %» tb»
tliwirittlinl kffliTPl'Tt jI.Tin MiA ylMiWwIit |f%^nf^^|f^fe^m^ na^
«aqpMirlMin%ftX ivaf4e tli«r«&B| to 4oi«niimi tfeio MacM of
IMHraaotors for i&Leh ot^poiiaMftaX ^tola mmi Xotietng or
liMRiffi^oQti and to tiaA isfonwtion vpo* 1km offoot
anA gnnrtli of mfoinioitt*
TBBrf Wrt tl adgO OONpraoadoCt Ott lAnrtMNI of HMdl diSMSHRldiHI
^^^I^JI^^^W Wfttlfm^Kp/mUf ^P^WW^WIWi^ w^PWfc^p
McLoX a^ifo oeaproMdLon ob ptitioo of (raidi dlMMdoiMi oa
•TO IndlootoA bgr Rmoo I# idth witoiioit odfM ila93#
«99orto4l «»l lootfod odfoo iQumHmaXJ^ rootemiMi to
ruefixg <l0iroo»«
nmPi ZV lb <toMl|pij Iwdl.l4f out ofolnftto ft toot ftppuii'lnii fop tiMt
OOOOal^UAOnMffm OT rrllOOB xjt IMI 1h&2«
Zt mo tlM origiaol iwaryoti ^ tiio ftuyiero to ooavtioto Auwoo X, ZZ^
ioi If. Hawovor> <ihi» to doZo^ ia d^Lifoiir of Him toot oipipmit* oai to
dUnrlAoZ^oo oBooiMtoanHl In gottiJii W» toot o^ydpMnt to fusaotioai o«
doolrod; ftmm^ I? mm iia4 ooai^lotoA to tiio mMspn ootiaefooMoa of t^
JWHHKSb^MHHM ^jJOftdk OiCWUMl'VWft J^v^ 4ftO. ^vA^.^kfli VMtHMl^MMk sMo^bOftrflk n^ " 4dihOto VJl^^BAbdM^ SHIsft^^ 4*ft.jdk ^MBtfkMt^A*S 4t^lft
«<
<&a^JwiOWrtM I iggfcwiifcNiiMte «»i»» ftilyift£ Alii iMfctfiijiii'
tZT fZ mmM ^t$mXiBfm» ei tmMm m!» t& i
—
nwf jEmuI$^'' ^^-^ <*»'-^- '^'^
silt ls% flBA^^aSiiU'jfete »ftt$,i^^ it.^lt .^ &zMi|^|piic» .V4HSW ^•.(..v ^/T. >w=k.'^
'...;^'-'-^ w.. , :...'.; '^'^-ti u fOitsSl Kidaff riir*T1.lt «»* ,
M tP »•
wMEi vainr I'hM* U*
WMlft to flitti'mtut iJMrthitf ttAt%tti(# ttitoiry mtil iaqMOPiiMBiteX ^bilA tsElstsd
pivt&nMct t9 HMt fm^ (Bit pOUi'to
^
iwiiiiil inrii wad wliig^ MoftltliNMi wdMif
tiki fwraXts «f IMa WMondi ltd to IAm bdllctf ttMit tibtoiT' pawMWatol
bgr 7* B« Bl«iiii fSJ wm «& adoqiiat** ^om^ not McHMMitiMUar pridMy
liMis flBT ^adfiai tte propoMd t«8t v«MdLt«9 botti te» !twi»11n «Bd «ilti«
til* —ffrti failed to vinrMl mffisiABt mpmrisma^aX datA In tlw
Mgieii dt liEtanwHu Sinlts «mI W«—hXar [k§i ran fif« tMt« m% a/b-l/Z
idtk i/fc fWTlBi flpon 20 to ISO wltli all «ig«s slivCiia^ •vqpfMrtod* loaliild
$9 alM yrnwiti wiidlmt dttto okirtliig tte <«»§• of ijiloro«t» ultli tito
oloooot doto «&«/b^l/3aiKil/2toii^oA> 10&* 7l<»r» U is proviiiad
to iadiooto tko foiiso ^ i»t«rost» tlio propoood toot poroaolatfOt ml tte
par—otwo t9st lAdoh dot* io pemmM^ mmilaSnim*
thoro lo Aloe oono fmmSJbilLi^ i^mk othor data foobA wv bo roovil-
iiofeod iote iioilflo font iduHi oaiividii*ixiff ailootlji oumiMMft of tlHi Xoadodi
oifoo* forlooo alM^ao warn mMd oo od^ rootamia^ iBVt ao aiiliopt mo
Mdo to onOw^ t^ dogyoo of reotndstt pfrovSdod*
m ^ m
te#ftlw jM^ jKtaMfcitt^psii IMW i|s»es^ »^<i0|««^^ mwlitiir MUHi»#tift «t
- <: 4s0 ^!m ii>\L ^WMiil




Mt%m aomiiSMfeiMg iim rwfloa gdt iiKfc«r6«t etid th« points ecnFtrsd Iqr
fPVflffiM iBrMH&lii.tef« it ww 4«Blii«d to vm* 8lxte«si dlfftmit idwi
tMt ptUtw faBwrinf owirijiatlomai of t2is JttHlmdn^ raMjsmz
m/kt • lA , 1/3 , 2/8 * $A
i/t - 30 , 5l» , TO , 90
Hmm pcrtl0S(I«r raHjmB war* elioMa f«r the fi^Uovlag ffWiiwiit
1« vatMa tbs rvfioai ef i2it«r«st th«ra hnf Immh vwt Httlo <l«te
iliteiBidk mA tlw tilmDii bMi aot bMn flmnfifurt »
2» Smm «f tlw hA wOsm H« «l«rf* tlwi r«iian oulltnid 1^ tiM
IiiIjbw ItoiWi of Slii(pjpdJBK RfttlatdLoBj vlaM tNi AiS m2»Mi «s« for
fOUtot tmtet tiM »itfrttl» —gtita^ isd ^m pOLMmm fartltor fiMnna^ or «f%
S* Ibr ijitHilly lew fiA rmti&aB, 7^?f»atabl« rtt^ta art ^iiffiinilt
te oMftiftf ani It nas i»»ijSitA to owaeintroto o» gottiae 'sb^'Xm rooalto
Ahp ^m tfirlifiiiaiiiflitiO vilnoOa
ii, V^Kihor a/b ratios «ro of iirlarost prlwudlr fs<r IwagltwHnally
itmmA aliips«
Jarteal. sAsoa fox* ^^m* tait ssaoinim lavo dildoil «««*»» sIMmbp oan*
al4ia«HoB of tfao fellmrtHf faetorot
X» Hm aA» «A sratioo 408iiid ij^an libovo*
2« In ofdor to tsM ccLstiic onirtpMmft {irofloiioly iMMd ist investl^
gftUoBS %y Hoilyoivona [If^j «aA Caiposaoli [it] » ^b» mm 9£ 0m dt oaali
SllKFt lH:TttHllf|-f'*f oliffait^' IMUi SOt tO ftWBIIMWS 3lt^«
3* flio long ^UaianciaBa mre oalfulat^o^ froM tNr alK»ft <i3iiaBii»t9iMt
and tlM oA x«tio« solootod iS»m^<*
k* fim WKBiMm lOoto tldotQioss iM/ek @o«M l»o aooaauiatoiS luf 1^
T* toiM«» rtnhnt •Off am jmmimfMi, m m^w^
9)M Ttfgtmmmaa -ta^^
mS» V ^««*»i» ««J*»w «*^ •'"^ **^ *'*^*'^ •<# *• •»« •«
iU w ftwml i»^Nrt «Mi**fi| •!» 4» ,flBJ»mm «lisia«i •«» n« tsteit
•^jCtowv •mm »a4««i no •ta^t—MWua «* miiamib wm ^s mm ««liM» •#
•#f»dii i»i«» ^tatiWTfMiff^ masm «\» «^ «0
Mifi—in #wi» Mill «v«l In>«»A»£m ««Nr nulwiiafi pnC t^.
-T -
wtam
ittliMij tb* jpgtwtw wlwiff/^l l^aUl miMr a XmA law titaa tiMi s^pnsligr
«f 1li» t«iUj|f iM^lat (3@0«@00 i^iMMto)*
Aj Z3M *•"* QlMNHdwIi VM «M3fMMMHl fiQT j/«l WBOa 1^ WtB
btdJbpPid Ai tlxlJi ^Im* ^IPNi% tiMI lfff1llf*ifllg 9MBIMito lildUsll tVWMN*
•f i3jKte« (Zt WW IttiMr iHtililml tduife <tii4ii wig jma IImi amm*
tttA Immm IQw iMstnuCl i^^ wA %/% tiItmo iwbp< m?^ ttCMftly tilt
(b) fte *%* dSflMttHriLcHA VMI IahmmmnhI Imt 3^^* "to aIXiw l/li*'
*•' <^
$':










3© $0 n n
X ^m leoaa IMM 13.313
If I0.$00 I5.08d 2$.M W.25
% lA 7/32 5/^ 5/32
lA .m •W •^99 •710
•A 8?*© hlk.$ ma 95^2
1 lUB^ X%lM vum 13.313
» 15.^ m.%% 22.37$ ^.^
t lA 7/32 5/52 5At
iA 4l$9 .li0 •M •^li>
•A a7*o U.5 ^•2 «^.2
% ^•7$0 10.X8I UU^ 13«l%3
V 23.080 33.513 33.513 li2.^^
1> aA 1/n 5/12 5/32
Vb aw •HO .310 .316
*A 2T»0 ^.5 ^.2 ^.2
I ^W 10«t^ iOOSl
» ^.$00 iau2^ y&.25 $6.1$
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lA •22$ .233 •233 .W






^*U ^m*-:.. ;:4iO*<i a'
8lM %^l 1&C\T .^.,f
Olt. w*^ m^* <^^.
i^Vi
^.^ $*^d ^?3il a^fSi
£«•€£ sa£.0i • I
«l8k^(6 ^i.m - d. . W
s«\^ U\i SINT ^U i^
^i* m^ %^« wW^Bw c\
.^^m^^iiCi
i\t
ai»a muQi Sdi*ox Q^!T.'^ I
m.&^ m^t @oo*cs w
fiCV t«\^ -\^'>.''i Af iT
djm* «j|. > MC« A»
iu9 t.«^ < :•> ©•?$ ^
cxr.ex 36i«oj: ^^,'i*f^X m*^ X
^.^ IK«iiii ^^.*y M%«6e «
«\? sA? -,;.T\^' Ac *
TCS. 19^ ' W« A^






Hm m»Xy9iM «f tl» iMlisrLor of flat i^L«te« ii tWMd n^wi « gS:?«ik
iMnm iVtinmid fwrnnHflfnt f^NMKkn ost fft^frfcloB fiidt ri oiiliiiii <rif tiiiHBMll.Klijufc ia
l^ft IiSjwi odT tlM |s(Ije(^ tidULi Viriliin fwiteiAlMl f^pon mbt Xff^nniSL ssflNHMii^
A vn&fiont loid dlstrlinitdbMt mr %>• olirtiftiiiid lagr oat is£ tm^ iwittMiiliij
•ItlMr bgr eeiftiBg a uoifcam eMElarttetioii Sft ^m pa^tfitt of tb« pilvtef or Isgr
tpylytnc A 3>mk1 iMoh i« 4i«trSlmrfetdt tiy mmm mtUatm^ igntM* M^mt af
tfeMHM Mthocto proTldM til* dMirwi loiilijic 0tniltiliMi ppio^ to iMbsltldUidi
tfas M'flrnnTtlffTi of a wdLf«arai XcwiA diatrUmtlda* HowrPit* for roaiomi' glmM
I»ii0if» tbU wttiMd of loidiag is twr^r c!l£fjLo«ilt to «•••
Ute avaiJLdi3ji toiHKlfiK aaMisiiio^ lAnMa lA Vlg« Jkf. itaa fos^ i/ffffist Ifny^iF^c
ImmA ifedLc^ la a Iwllflw tijfitSiaikeiJB^ l^wgiixia aiifxPoodMito^ 13** ootKi&o
<f1iiim»ir» aod il* iMditei tHa lower liMd la 2k^ 8fi»or»» Slisea tbe Xtt^gaat
jlalo ia $6 3A** lii^^ 9mm auxiliary dayiee imui aaeaaaaiy to iiatriJbgita
tlHi laaA to tha vilaita* Pya(iiMiiiBi*!sr fwilff^iifl: alilffiiiii' li^^loatad tiMt tss:- X»lMMBa
*10
^jp8W!Jf8IWg «1X
U mum m mimm ^ sm tsmM «iiiliw« *
t^^mmm .mmm £mm$m mm ttf M^iiMmm *tmm m^ b v^nim^
^»tiftw»l -m^ mm^ ^M.*^^ m<m «««MMj«MM *S«i£aM mx
«dMM»JlJ^ ^ xm^mmsL mm mom rmmm» mm ««*ta^ *ilSC ^ «kt «^*fi«
«,,«^i j» #iiiir iiiftMittw* «i^^ *^^^ n^ ^ ^mi mn
m
^mmk imOd lijidt tlM iHadmMm oC tlie strms mar tiM mta of t)M
tlim •!••« ndji ttuOimids it boorwi e«fc t^ tiM f«et tiMt tito «ei»tmft
d«n««U«i iKMiftt «f Ite t«t1tlBi wmMam at ^It BatH tayler IfMtel aulA
«r« liitrt—ly Amp*
tkd Miixttoi H—imii to idtii Hm ilNi Mi mmm milrtili «mi
tiM «M of A iqnrUH of Mffitt 20»tm Wimmm^ BMPlo-llMnr ligndlmiUQ >dai
OOMMBMI to O OMHOn WMliflBlAtt MmMMlI MTIltiillM iMilUr tlSOA ^ tiflth tlM
to|^ Md bottom of tho ^to* tho tooting mmSBiUm tr«MMlttodi tlw looi
tlwo«il& m iSoiasli iddo fXnico £i4MMi to tli» Jotloi iMoii ia turn t^/fiJIM
tlMi looA to tho plftto ttooni^ tlio in MigiMHii Islonioit to wntwUm oii^lo
iniport* Thlo ojottKy lidlo aot oattotSy yffoiiittin tlio yvootiooX tltMi*
tloBf profMod a ooIiitioA iMoh vm foooJU^lo, anl gavo kaowi ooMH^om
of laailtoi*
Bridfiiig tho gapo botaooa tho Smak» wia a 3A* x, 3^$/^ x $^ bar
of IXSX C«lQli5 atoal havdaaod to %0 SoekMll a« tho poanpeao «r thia bar
wm to farlhar diatribsto tho loai botnoott tho jaaka lium thar awo idbdai^r
aafavatad* kbA aorfod m a boaxli^ aorfteo a§aiiiat iMLoh thi IflfOiHttc aoc*
aanta boro* Iho bar aaa groaad flat on mat *iii»» mA on ^tS» o^mt had
a idiBUaw graovo t.i'[ii Min i l to i^ULov tHa altanwrtvlTa vaya 9£ mdlBig tho bar*
tho loanUnt ac^DBMKta traaanlttad tha Xoad firaa V^ loadlisii bar to
tho |9jeto Itaolf• Ihaaa apwiita aaro mt tmm SA** dianatar cMUl rod
liiMi had a leagitnitMa froovo ailXad to oaartar dapthi tho rod aaa than
oat to iMagtha of 7/8" and l/2^i tho ihortar aoiiwiita bolag lOaood at tha
aad of tho olatOd Thaatr aoaaaala vara hardaaad to a hHB'daoaa iiiiwuai aliTmii
to iduit of tha lifT^^ bor* ThaM aagaMota tran8Bl>ttod tha ilsMd aJbaog
a radlaa to tha odfo of tha pilata. !Cr thla aagr toralenal roatralnt aXaHg
«iri« a8m» «i# mtm mKfmii^0 "^ *^^l|»Harilft' •# tJtottf hXm» ^^f^Mr
Ml# jM6» ^ttfel mI# ttf «se mnmi ai «i&Me£iiii sMT •inila mM
jCtdbdM ^©J^f iiltwt^'" -'-''^ m mlt^tm m^^f^^*^ ^^-^^ '^^' ^n^ m*J«(ti^S
%l^».^if «t«36iij p.^ ^^;«^ SJiSMi £j«rvt aisai««^'ai!a sim^ m^ mmsjpMVss 'msm'mi, wr wm
'^>»J| A^ JN^r
lie m:if» Mil «d^ MK^teic a
tlM sUdlng £H#ti0ii ami/Mr tlw gvo0V« in fte lettiJ^ bir piwfintid
i|pp(»lll«ti0lt to ^Jipl« (M^ppKTt IM «etii«v«d*
ill tiM Milled «lot SO «0 t0 ro^hteo %^ pPilMiibililar of « notoh fii2»r«
(Kt 1^ iatlisiMil oosvMMm* lli^ f^dfcnoo tltf» lawwittt of oooosKferiiOl^r odt leod^
jiMr . rtufwufiiMi' atarlBii 0*OIIT Innhoii lAdLok iftapo lUiOiiLiwI TpotiHioiii tlMt nliito
Aftor tlie firoi toot ^bonod Hmt tlio load dittrHiiaMjMi mm ^to
MTslidOa o ffiiiSEOt of ttiOBfttti iMi' 1iiiiiifft<o<1 tiOtiwuH tlHi oSji'Ia oiiEMi and
£a lictrip tO0lM ifitilfttrft of 3/12* ttodi fiosiiljO X/L^ ^tijuiiioi* if'oMii oosv
i^po^ HM nE»t ooni^otoS^ i«i.*f»ai %r ^s iifMiii» i% nw !roiiMm£ io «» to
:laiAlOitO tllO QM 0^ 13m| pWltiMt# WHI lMMBMfSiOlol«
0* l^M'tymmriitwtlion.
fo olJtoiii t^ roq^airod otrsiii wmmmmmn^t tfp% A**! ISI^ i^ootrl^
nlMElft figoo mro «o«moi fm offo«llM» i^Mioo ^ t^ p3irl« ad Hm iioi^«p
of tho lOfttOf and in aom mmm ot «yiti^Ml 3^oo«tlo«ii along tlio Imei^
aeatal eoator llao. fm tint poeppoao of dotofMtiiai tlio ^stadlnEM^^ of
aBBi^w^ ™aoi^aia>!iMiii(^p^^ jWi^^BMai-s ^K^H^M^^a^ tww^^ ^if ^mhi^wf ^^iwrapiaw^r^^^wf ^oMHn^v^aB ^bw^wf ^^mfm^ ^niv^W' -(ip^^ ^f «F^ffaio ^p^^^^k^^wf
•• elooo to tto odlco 80 pooall^a to wmmam tlio '2a«0t llEVon^l.« ^l»M%«^
t4<m« (Soo flg» 2B«) A f^mr^^axm l^koatatoatt I«i4i» l»Klas as aio^iro





























t^ X (or L) Stndn IxtHamiar* Strtds yartlngi oovld b« rmA to j^ 2
MMm rmniTtngii vMra n0% vMMMMMHit mi moakIcnmI, iSidLftw of' nrMKlMi' lupili*
t«to wro r«eord«d« asfuwor^ tn «o»t enii tiM mho Ait% mm Anm 0-8
Tjjtiiril dittlMOMtMB WHNI iMMMMBPOA IBT lA AhHI ^J't^l «IMH| »»i'fcii m mmmh|
(KS! Oa$00 illB^ OnBStad Ml Mt ttt lOULiO aLlawf a OiLiaid MHIa iMMft a4 titt
fettilM«lal MBtiT 3JiM of tlio |kiito« (Soo rif8« 30 ond 32*) 1^ dlil
Mi itifioi'P mi MNHBralto to lAtlKbi + OsOCQL ImIu BinowPf oma MMwdi
tiMI *Mfi** VPOB ^ihiifl^ I^MI MHHI VMI WNMlOdi HHI 'MiJlll.lNlWlHWi liMHI liMI CMHMI
lOUi W^lMMlOlia BD Kt/taHSt mi SOdkl 'to OlMOk itetlUH' Oilf tjntfc i.'k A«feMWMl^
/
fjlo tote^ Xood flfyl liT^ WB HMMWniA OR MMMMMtHMMfetO ItaPftAlsifltO of
Sililiwii t Hwi j utiai o ipwltgr of 30^000 poito* Or tlM 3«Mr «Mt3Ui
(&«30«000 pounds) lo«te mnOA W rood to ;^ 10 jioaiit* Md itioii tiio wwMwii
im» namA to ^p^ tlui lood« tHo Xood eeiad bo ml,ntolitoA to ^ $0 ponoio
of tho dtootivod viltti* mum iUMi IhhhI p>N9 woo nood to iMSbr tiio !l4Md*
OiHlMtfilAo aaoyafoogr otnaPLd Imi olrtiijbiirt, tlw iUMdi f*Midla^ Indbfiiit %iilMi qb
tlil tOO^Utt MkflfellllO*
JkB OR odAltlionfll iImmAc wi tlW' totiH. Xoodf o Sribooc^ w^ ^1i#Bfft (PHO
«ltli m finio of 0-1000 yoi ww Rooi to MMtrnvo ^lo iroRooro at tl» wmf.fpld
of tiw VRpor >sk igfRton for oono tioto.
B» PriporRtl«i of foot Hotoo
Hm toot pUioo novo pptfirSdod lagr Bt^ilibOHi $toil Oo*^ Slil|Ml2dlRi
^mit^0m wt^miB ^ «ntJito JtMMl^KMtiwi Hunt ^mmmm ^f<^ ^wr iiKliP»« «m»i
3^ mn mm nma mm m» mmm $wm mk ^wmmm •mUmmt mm mo9
B jftJkr ftps £»Mi 9mA m ttf Sm ^vmmm «*^^ mAfj^mffe^ JCamlmt
4if# ^ isvvt 6(£iwi tamlt ft yMRltt ^UUMi ot ««& ^ jMcstfott ««»&£ i£f^UO 1»
J^H^ itfff («SC iMtt OC .Will «i^) ««lii^ 9m ^ MBll iMlOM X«Nntt«irf
MMr«|9 «ifi» oMhr knitmmm mm Imliiiii amr «!•« aosr nuauuar j»^ aJjoi «#
immmSi SM0mi^ miMk ibmm «# •fm mm J^wiiNii « ^MaaJbvw
»lttl!G^u! 9iv iMHraniK wtf mmm ifM
«M 3iwll^ ^iH»i 'ii&mili^ « Jhfiftt ffi$«u^ iR^ lie :iamt» fmmHfWm m
OBKBBUBmmn t "ill
MEi trvK A fliii^^ «i«iiL ^Ial«« €f tlM ^Lim of platM for tidjoh Hm
Hfynnttai mm 4—Ifnid It is gqntldiawrt tlMt th* giwiip of piUeUo li^
tlM lomtt ioyoct f«tie (lA)» !•••» tliow Innriag t)i» Imctot loadoi
•^f prMtirtiJ ^IM aofft 4ilfifliidLt yv^iriaUM ia MoariAf « rtiiWMhly
wifttm IttflA ^MvUwIiM* Mmm* VsAm pem^ of four platos ww (Nilo«todi
y'lfnnffl ]MBPi3JLoil to ooiii otlKir
Xtt ovior to BOBt •train §•§•• oft tte plstoo it wm foond oxpodbtont
to ooBd^Iost «r ohot-^Iaot tiiooo plAtoa ia ovAir to tmrnm tlio sill
ooolos Gbo of tMo group of platoo* Hoto Bo. X« imo ooHootod ond
iaotrvBMnlodt oXong iNitli ^'^kl^ mi ofetoioi in f%$» 1B« jS8M4t l9|Mk A<«>3 otvoift
SOKOO WMPO aowtod filooo to onoh XoodMH odtto oo lo to foXX vnioc omI io
%itiiiOB miek of tiM Jotiai» Qogos wwo wMntod in eiqpooito pairs on botli
ofitot of tlw plito oat eoHMotoA oo oooh imio oov^ bo road Sjoli'vldNHiPLljr*
ttMso both bowiim MBMnto aaft diraot atrooo oaa bo foaacio liato Mo* t
mm JJMPtfMmiitotl iltli fito pairs of gagoo loosfeod on tiw oantir Miio of
tiM platoa alMg ^^ "^ itlaaiiaiiia ao idMai ia fig* 23* FLatoo Sa«« 3 4
li oaali bsvo oao pair of gafoo 2»eatoi act tlMi eoatar of tbo pajit««
^m to ttai idMMriagf TaatMntm;^ anfl bXaatiagy tlMi toot {iSji^mi wh^
ailiakllly oTfOit in both diroo^Loooo Hila e^DTvatoro aoa wtt iil ml imwI aa fi^
aa praotioiiiXa br onboitwiwt raUiag* It ma foiaai ttet tlM eunvlwro
raoaiirtwg i» tbo long diroetioii ooiOd bo atraigbtoBad bgr ixiaortiag1loole»
iaa botHaoB tba olato aad tbo foartfif ttaanoo^ac Ite "aPotnico aiSBsertaa
gfoatod aida of tbo loaSi^e bar via naadt ^ia wm not aoooaaaay* tbo
ovrvttiiro along tbo iritaKftai* dinoaaion ia tspoatod as an $M^^fM% 'snCainMHKi*
-IS -
fltt ^BwaSVm IViV ttB3 SZ SB BDKW^Hu •MmH ^rOSaSw «amSSfcCT<wl
;^(gS m^Sil 'SmX. 'Hitm -
'^i
^*' »i:*^**^ A*tSfl9i ii(-.«^*4 ^ JET.
llltttftiaa? ^4l9fflB£ W^ |iA$!¥3i!i i&SKSi^ A*^<»k ^i.J^0..} ^jN^Slt -f^OCEWS i^&fi'
^a£«
MhK mS^ i^nMst fist i!wfet« ?£f f^f^twfs^-
iji.«, «.^-Jv .... » -,..(««
Swriag tlw fimt vm w Plate Mo* X (n$;» 33) tfew ipMstomi ms
At tlilt tiMB it HM «3^pmHMI tliiet IMi lOilMBltt ImnI ittvM iMi Mgli«r«
BmMi it HM iiMatMVjr t« f«»stx«l|^t«a fl&te Mo* X ¥tfe9r« fnrUwr
tiVtiB§ MMAtaB Wl A |MMMi*
A total of ftichtMe toatd w, Plata !»« X v^a rm wltii tte taat
ipapataa to datarHlAa ^m load 4iatritnKU«a« 2^ «a^ of tboaa taits
iina dttail of thi if^y^ji^ syataa immi tInnfiAf WMi^ at tlM JMAa (i^tPi
av idLtteat)^ Iim^i^ bar> ^iileitf i^l-Mmii^j^ or l^gailfffic acipandia* Xk
all af tl»«« taat» Vam mam ylata mm t»ad i^jioa a total a? ^ gatM
aara iaatallad on it for tisia pisrpaaa and it aaa not pvaai^aal to
iaatrwaot aaHra ^lataa tMa f^iUy* la aao& taot a load of alMUt 2G;»@O0
yaanit aaa anpliad aad lialtf for aatoaral Mlmilaa to aat t^ p^tSof^ fba
laad m» Vcmi iamnad» and ra»NigppLiad ia ffticra«»iw ata^pa^ fOfaa iMd^
fiMitf at aovaral iralciaa of tha loadt*
F« laakUai faata
ii))pfcyif]M^ %oata 'WMPa tiMnliflt on tbo ySLitf iMHid ia, pasrt B aiMyva« wsA an
tfeBraa otlMr pOataa of tlia aaaa 8ixa« Xt mmM ba yeliitad e«it tluftt
tbaaa tiaatM laigra awft to aatfMW^ tiMi avidbaatdUMai o^ tiw nffMy** aad aat
prtaiarily to obtaia lauokliiig data*
£a aaak of tiha Im^kUiii taata, tfe» laMi aaa ti^^tA I17 naam of a
liaBi pmfi oaiaiaatai ta tiw aaaslfold of tlia n^ipar ;^le a^taa* Zaro
roailtiiiii ^ tiM atraiii sacMi nam taiom liMKa tSia iidataa avpa in plaiM^
• 1^ •»
.1-
-./..iK'^ ^w» ««i»fiKJ^, ^*&'
iliulf4ii6iy.'
'M :^ ^.»t¥^;»:' (j, -.-i-^' •tt.'^-' "' '•• >
II tiMiMiBMi- fcfiiiiiu- in mmMMMM^
.^A T^j.. ,t.ti--: j5i*?r; -s.
1. i'iliii^' -US XC'^i-^' '' 'i.'
.^wE—WtMWilWwiiriiii i«iir i II » i'
»l
.•U * .-til* V;4' •. 'iA.&WBwlH|
^i: •
rmfy itwr Ua^Mm trai )Hie«rt (mgr %mA mm mfi^JMU Tim Umi mm
iypUM in UmmmU gg 2000 pmaM aoA 9^mAM mB» rmMimfi tiitam.
IteM ilviai iNMldiit i«lft ia ofter U tikmtk Hm ImA 4iffMlMiJiaB«
mm wawwd m wMl «m laaA btgm «• 4MnrMM« IMt im UImi as tiM
X7-






pMttiofi tlong tlw '%'














->• :y-Mc : ^i'..:: x-r,, r,-.'/ ..;.+^*4
^»jy«jK£i(|r» ^ VtdgOMNr tirff
/i.*^ «(^' if^immm JSiMmt^ mimmm m^H0 mimiti wmat!
a»Mi»ii;ttgi Ami ~
-ax-
4« 8ar « iMMm ^^**'
iM ftff* if*
(•) (F) « flat «liit oT bar tmnvd 3j»adi«g upwitwi
(t») StOidir « itri^ ent Jhran s«ll t^ vwiitt ««hi iNOiter*
«) I/!I8** «• BI«H«ir. SlaglA vtvi^ p«r edit «r $OLii««
•ipmt p'MWB and slidte i^ t«it ^Om^^ nrnmAxOtm el«M^
f• We SldxNi
(1.) mbm vrntmA* mmmmm hmmum tf«|Mi»t lOo^ «ad
(1.) <i«i» fWiii2Ni or 30o»Q«ii # tM^i»$ «neaiiM»
*?#^
%\^ t ,*« ' ^s :'M&mwfB. 'mm:&m^^smm - ''4\r






1* fMi FLfti* Qrlimlsttflii
(X*) Ogjmta^jywi JMimiMl lay aOmilaK Xtwwtiim Iff
Ii0»3 MlraNi ixudmm fir iind^ i» kImmi m m tmiMmML
mmmim. R«wat» «f «iM twit* wm idmm in tiKU H «iid fSg* a*
Omi f)idlttni odT ftifi fiA.cto imjk oiliiiifiriiiil ta 1m ant XMdMl ia iMiliL a
mil III iltr>ofiiini.
of tte 3A" iMiisg ^ir twawl Hi* MpMints* fSJitemi 3 4 It -mm imMt
• 20 •"
•iMMSiV ih/ti Mil' M MgiH ln> Itsi iwImi




































































































liKli«liIt HIM 9%mi^ <3j@20 aMp lOata)
flttBndunr Gdnli.^litfBBt fS^taiM nuiiHT fiift OB idX Tour <idtoM«
35«© a*
u 0*06$ <US35 J6*2
t» I0«06» Ian on Mff iJM^ 29.5
1* VHrW ^^^ww^wpiir ^m 0.15^ 3«4
ll. ci MRtar (i»otx 0*1S^ 35.S























































1000 20OO 9000 400O 5000
3Z

If. 2»230SS9i(ir or mmm
mammmummim
X* QmmttLL
HgBonM 1 to 20 ntgamms^ tlM romiX'to of m effort t» ol»taiii «&
iMMpMai* starww diHsrlknillien «iLHag tbo la«iad •%• of tbo toot pUdo*
fo»t io« 1 (flg« 1) iadl8«tod Iwioiftitily litot tbo oq^isMul mm aoi
poftawdUig as dMirod^ 2^ imlaMi of tlio «f«nigo st3«iM (314 lioiiwtr
toad to r&rx dbovt tte wm& ealooXatod stroin i«dle&t«d by tbo dooliMl
iMl«to -naeimM «mmm tm tlw id4a vwdjctloa in otmiii* It Muit Im
liirtttti! tlist tte rwralto of tlioM furttar totto urn not oe»ia«it^
Mtiifltotoarar* Fairly iilito strsin Tari«|i«B Mnttmaod to ovJUrt In «Il
of tlw toftsa A mmmrf of oo^^oriMft of rnmrn^ oboorvod to svovofo
WMttlodl OtViCtlli Mid pWOOBt 40Vlctl4Hft fOt^ Ite yiMPi.fl'lBI tOOti MtpOilPB
^1^^110 TTTf- a AvDondiJc C« Xt luor bo Mdd iMnawroir thttt in sofiOiral tlao
apofogo Utto of tbi plottod dijrirllsiotiiaft of "yio uliioi loil otaralJMi
fWMiMMft ipMPiCLXoilL to IdbHi litrodnirf! od^* Ite mnmmnkI^ of iw'tiwm tho
l^i&Piealis ^ko ^«i not iNMa oloarly i1omwiitrtt»l liosm. Toot lio»« ll It
16 (Ttfo* Xo» 17 Ib 18) fliwir o^itior aot for diffor«Bt fkvn oi^Mor toffts
oaMoprt tbot o looA ffooiwowtritlott ipyowrt. on ono **n*«<«odgo« Saob f<tiii3Lt9
ft paroUoil pooitloii* Ondar Imnrlor Xeoidte tbot impo not aoodod in tliooo
to»ts but liileh %dll bo roq^xLrod for eo^p3^iticni of tiio tooting ]»regnB%
Hm I boomo InoolSy and doitrogr 1^ oa^Lgiiial aliipaBmnt* ^leli ootion HBO
•iittiUy <fti»orfod iImm ttMi X^boono iioro oriflnolly twt ii|» oad pOLoeod in
•33-
«^Ai^ ^wt Atft Ha •!»• MmJ: MAT yiUbi mMMM»I» mmM
•^ •fy-fff'i' fi •acsiffSi jK£ mJiiiJPiw 4riiBi wir ^iw* ••••• ••mwiv^ v^Mflwi
MMfVI ilwit iM^wr Mir IMt MiMWidb i^^
isr»»3 mim iwa la»«m£fe wl #«» ^tmmm mm <«X A TT .an ji^iW) ^
«i»a^ »i «»ii^i.a im wmi $Mm aliMX wiwwMl •••Wl •«i*#l»*fflf ailfaiMq A
ifw tnofiggli %9 atterUUy dtflM^ tte Z»li«iani« It It tills ^tilMtkm
tiMKt mk tbi lOjefeM idth itatfor b<»«dto dSawaKUMMif tiM «mi «f >Bk«
iwaSLA tttt b« iMMii»«7 » WmmA «n llit v«mat« of tlds tteeis^ It is
^ Midi**
Hm staraia §«§• Xoeatioaft on T«ii fl«U Mo* 1 (Fi«* IB) WW* flaowA
JM IftliflOT to tiM WSsi fiJT iim 1]3jKttl Mi MWMt^tjMiM^ m| ±^ wMI tfnMlilllMIlt thi^
Kt ^6b&m IcKStttleB tlM) fftrtdtt VBxdjE^UHi iHralSi^ te a wniMnu fiut to tlw
nite irarlitloea in «lralji QlMMrvwi« it ii Mlliffsi tluit fortlMr strftlft
Met tiMt lAMMTt th* 3/21** ?f*^iy^ tKRiT ill WitAi p(Mk slupidii rwaillmi ^ aot
i3Hm fall tsiitr 1«ek ItHMititmiii ir AjUmi tlui JmIc foot itMtlf {.wm I'iff* 2?)
IMl lilt w^Llii iMWMi tto' |,ftfii!|]f|||^ fteaww Hiljt Migf' fimt ylwi to mmm olaraiik
imriatloBi ootitffiliny ib/m li|Elit«r loading bam ara iiiaii«
Zt la aoaaaatad tbat tka a^n^aa aA thai A'MIji «# tte taat aij^a mjiiiiIiI
HtaMijwi KM I'MHanladi immhp tha liaailail! adnaaa Xt ia i^lM^ atsPidUQi At ckp wast
||» aiiMtar tf ita plido tiiat ia ef vrUmaest iiilatraat liMR taata or lawdOiaK
flNi oaRfofvada 9iaaptlMv aanaolaaailai ahoOlki ba aai^iaiMai, to rtotoniina tte
mOLiilty ^ '^sla aaMaiitlaau
Xt ia kaeiai tliot tm faotoara ava proa«st lA&s^ oouM offaot tiio
-3li -
telMfM «Mr ^X «(Hn«wv« «r bma^mi^ mm v^^ nOS^ U mm 4^ ilalAr
mtvit« mm i»i Misi «^ 1*0 titfr »«««& ^ifa«»£ Mf* ««!«» kkSm HmM
.&mif m» mart tBftfaMl wm^. mm xUaOmmm wmJMiJmip
^wiiftKi ««»->«-^ >«^>^ ^^^ ^»^> -—^
-*^rTgrr tTinmllwn xri^nitiWM n ttf
•f» >wgifttt»ihii tf# i^' iat«ti«iRn9 94 kimOit «immimn9m iwrtririn' tnwiwtit #«i
IHfTfTrt JDtlidlMillil *lift




'Mtft ^m^&msAs^ ^«tt®r tli«t tgis i^m^^ n^m'^m^, tij^^m %^
lEMi« muwt (nm* y^» ^» & U) mm wm idtli m
tm^. te fi«. 31$ it
W^^s^
in ^ t^ t5
i& tlwr
k.
X, tt I. * ^
m» mmk^' mi»m ^mm ^^^^ iii itw iiwtii^ mm Mmimm *^ 'mmi
^2M%/'
.^S^Sffii 191^
,;»i^t. m MJSea im intte^ ^«« mmmi iS9^ mm ^mm i»a
^inmm irfr iEl«#$t tt^ t*ai ^ ma
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iMT .iMw iMftiii* #Dpl9i J» iMii» iiiwitfm Hftii ii i M w^
*iU •aiH ffd l«iift mm 'mi
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4iffl«iXt to mpasmUt the «nRtot« of tiic clMaet in ettiK«t aKMolaX aiiA
'yi* afftet of tbtt —gwmif. tlsii ^odiiafttiQii of «ff«Qtft henMww emmm
idtfimt vtrttia ^mapim^iiom* It was f«lt tlwt tlm gMriMt m;ti»l«i uaod
lM«« (I««d roof flMlslBc) MM* too Stiff ft MtorlaX asA its effoet
MiMd. that et tbe •opMHita*
B» »a<ik3,iaK pKMt
I. a«a«r»l
19MI oaqpArlsmi of ltib« orltKsaJL stsmwi of tlw plito w^^teiamm vi^
tiMit of tte tlMorotieal 3^e«dletiQB» (Sto Si^lt HXB) mm mMk pniBtifyiag
laid oomtltutod «& UQ^ortant iplMMO !& tfaa ovomH «v»Itmtioii of tlio t«it
mMaitammmA'.
. Altihfflailtl aVldMiCIO O^ A OOlUKfeta CUitBllV lO Im^Afwo tlMMW
rasoXta tasd to au^fort tl» rlav ttot tootii tho atraaa ^atrilHttioii «Bd
tlitt lusklovMMOt of ftj^l^ augppoift ott tiM plafto odSM naa a>fci afingtiory
»t X«Mt to a pa?»etlcal d«graa» f^iMr1Mu»r tottf ititauM IM iutt to au^f^t
tMa vi4Nr. Tm yaxtloulaar » oapwasttt iMit ynsiiit i^^wRit *'«'**^«4c»
If instatloua 9«ttf«liit la prmat * It la felt tim IMaKl/ kM^ IsMdlBg
liottld a«w to tea 4«v«iopod ht^^sm msj a^^^^m^iSb^ raaistlsc memmi caild
4vr«lof«
haBtinnw daivaloptd uaAaf tiba ^i(fimwiif.iiiin of vnuURBom ad^a laaAlBs* ISumhi
r«»ata doj lio»av)|»r, yravoltt tiM tAmi^it that tlut dasraa of unlfoflBlty
fttteasMoy Hir «ttlfiom t>».io»lHm irMKOts ia aot aa itriasMSEt aa ib«wtof!eis«
So Mtmt of laitlaX Mtfliiatlotta
It iRiU l« aoftad itt tha raaaJLta (IWiaa n), taat Flat* 8o« X f^lad
* 39 -
.-I
®«ii£5^ ^^Mmu. *i anoj^^s »*s?«aiK» a to »oiiRfe.l«« 4|«^iA .i»iaBrl»D9>
MM «ii*s«llf^lft «i»rdf» ndt iJ^orf Jttl^ m£v *4^ »««ip» «J ^<a»^ msim»t
H|to-"i5^' daMtiv ««i««9aw| -ia** »t*rjMii# « «ifci*fti#^i«Si ai .«»>xir *x»
ar.<i'soi^^.:; r^ .-.^.ii-iai-K^w fe ^^»^ »^ Kt^toirx iiUtl«Nvtf flRH^Uav :»n
tA « ooQ«id«r«bl7 higher load thm tlw r«ulaliie mfmimnm* It tSuenalA
&Uo b« noted that th» origliuil uLtlJHKl« load t3«fox« tha jpl«t« ma
fftarstfbtmiad wm 1203 VM* l<»iMr ttMA tiM ftaal latiauita l»ad. IMws*
tstttrUly toe few strain raadl;^{» vmrt rwrnrdnA ppmttttHSjts tlie flrat
ultlxata lead «ii iMeh to baae an aetSmita of tiio erltloal load. It la
lMli«v»d he)ivf>ar tbat tba dlffarawia In tha flrat aad final uLtlnata
load* can be eocplatnad at least 1b part hj the fact that la ireatralshte»«
lag the |»late, a cobles eontotir of the |)la,t« earfaee vas lpti'udutt»il»
It ie VibLlarfed that the atreng^ of aueh a plate in Inereased defewdlag
on the aMOtnt and oharaetor of the d^partore of the initial \snfalmeitt
trem the fisal defleeted ahape of the plate prior to yleldii^, v^th
ffiaj^ amipert sueh ehi^ is vMOMUy sinamoidal i» fera. Ho pertioiilar
oorrelatloR bof^waen initial aasdma defIeetlo& mA final loltiitate or
hackling loads e<»CLd he found idth the rflaaaining plAt«i. this tends to
iMppegt ^k» helief that in IMn plates ehsaraeiter of the initial contour
is an ov^nrriding effeet idien ooiisld«rlng the sireagtii of stieh plates..
3. Aetiflii of Wide Thin Flactes ^ater £dge Otn^essloBS
i. oeaperlsoii «f £iiler*8 tmlmm formaleL and the soltttion of the
pliia sfistloa for the erltleal stress indicate that the enljr dlfferenee
in fo2ii em^pt for the PolsMn effect in plates Is the Tslue ef k In tlui
soljotlen for plates, for ulde pastes this value is versr elose to ms*
Bailee one mtild eocpeet yldm plates to hi^sTO rwy >nfi^ 31^* oolnnns up to
the QVitlesl stress. An inspeetlOQ of Figs* &x, 2$, k 26 It^Uoates that
Its test plates behaved vary Biaoh like wraentrieallT' loaded e^mns share
the defleetlon gptsms eontinuall7 ^mA^r Inereasing load. I^er »9tk ee»»
dltlone it is Sflaaaidist an artifSjslalltjr to attempt to define a erltleal
mlMVUK ^fwrfj.*!*
:^^.
'.ftf fir -<..;, .'-rrn c^sffj :*i..*l!2f t46^<r,-« ffi«f *»»ij|
.
\.fAtfi O:'/ ^.
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tlHKNPsiloftl litftteimt airvM li to ^ wmSm> Vm tn^ftoma^ ImA faovo
9ifWf 1ft tM« oftM is tlM QltlMt* Xottd^ tlw oeoiBPiiieft ef lividii is
TiiYflMrtitY dolWKUtattlMyL vltli tlui iliHiLiLdiiniiiit i3dt ft Ttl aiftt f Msfltt ia ml
f^ tiMr UltlMKtt «tr«M iA Vi4« plAt«» iMUMd Oil liUntSnT«*« ^UOV*
dtifl«eticn tlbi^rjr* aocfti fr«Aiet«(t viiluAS tMMMi& 4911 CTj ««i ^<»)^ 2MtS
to tdmsBPA irftloM for tb« plaEt«« tMt«A •imit t3m mmmftlem ttet tte
j4«b« rfitm » riettngiA i» fiot i^ikLid fioir tiMM 9lBt«s« It i« lNfcli«v*4l
aawwrwr tlHcfe Ualdbt** prtAlet^d iwIxmhi of tbm erltlod stsvM Unr tiM
rfwlntug yjjiit«« 1ft tiM t«it frafswi viU bt mtrwiil^ iwili»l>l,» i»
ftXdHilaK IdHi <^M|ni t—iiiliiii to ijuMKBdliifl^ f^BiLh3St99 It 'Vy^l^ 1m notod
tiMit tlw Httlii»ni fftllftd to «SiiUift ft aufflelftftt auiift«r of roftidiB^i j«it
l^rior te th« lOtiaito loid oft tfa« ploto. flm «lHff«etor of tfevt Ioftd»
vttlito of tiw orltlcftl fttrofto*
4. CaOibrfttlQct of th« Tootiag Muthtno (Soo JimyiiiwMx E).
laoio thlft teyle i« not o^riotly in tlio aftfticro of ft yooult it ib&m
imm ft tuMiiInt oft tiM *raai4ity of tlw oompirlftop of buokUai r«iiatft«
9to aifrti'iiiiwi botiroftft tbo looA inAieotod ^ tUsm tofttiag sfteliiaft mo&
tlMKt is^iOftfeoA 'ixy tbm l^ytraalio ^uM. yPMMurt aA tbt sMiifi^iA dMW aot
BQgtoftMirHy 9«ofo aa onrer eadsts Isut it 40m ftii^t tlw yeoftlklUtjr of
maeik mt mvr&t» It is o3i90otoA iKwovor tluKt ««3r oonvetioa if ro^iraft
mil b« flwOI aiMo ttw thfoo Mpw q& tlw «ioi^«o nfNw vour ^IomO^o
AriHGP'ift^W"* W^ 'ffti Hp^^lnOiW IV^pHP^V'ft'^W^K iPUk'H^^i^WWIPaBftlr OftBl^^^^p^r ^w^fc ft ^Wftft^W ^^^w^WSP'IOiOOftfc ^^^WP^'W^'WI^WWP' ^^^M^Jf^WCBK^B ^^^P
^klibrfttod^
•1 itoirfv 1M» tmmwms mbt ^kmJL 9»mmSM mm t —m 9M» ml t««v»
mi 9Mmtttmw %£aamx» «tf XXHr awmoiatt ^v*^ s^ tU mtBt% yf^nl—I'n
#«iit iiwrtiwir. iQ *s»4mua- iml&^Xtim a tuimi^o <it kmJU/^ wiitmi arft AhI#
.(S Mmmeii^ m&) MltfMM «a&l«t« «l# It iHliiitfUMi »4
Ami •miitomm 9b14Hm^ 4tf# "^ j>«4«»iAal hml MbT iM^iPlPif wMptiiltifc •«
•Ximmmf'^ M^ia^v -^s^ms ^mm^^ ^•«4t oe ai^m mwH mm mmmm XSjmm W XXHr
m4 kLwtm mmjissam m^smts tM iWnmmtt niptitfi iKMtti# vwHA;
. 44 .
plvMly Mtltfaotexyi howvPir Mrtaia ItttMS* eemlvmiiom qws, b« ^bewwu
h» ttntapm mm no g«nftral aXop* to tbt mma li»» ef ti'ttiii 4istrl«
•las*
•• Tim stlffneis of t)io loaEtine bar 1» an iB^ortaat fasior la tiM
l0ad diatrUtnitijOB and oo* liilidi la «ab4«ot to mum atudgr.
4» Faotora otlwr tluoi tlM |ai^cB produoad tvrimm atrain TaslatloMi
as la afiiaoMd %gr tkko faat tliaet t]» atndn paaica alwiiad ao
bars war* ossd*
•« IisaA tivferSlmtiatt la not aarksdly iafluaoead ^ l^ypa adT i^uriGat
and sbatbar or not idilas ara wMdi howrar a asw fs^eot ^kofsOA
Im vmA fwr aaoli tost &b& iIiIjmi ffiffil*!! Iw wb9& to Twimsti*
•seaiKlrioi^ of loaiiag*
2* AXttefBH^ no apaoifio Infasticatlan ma Msila* it ia tantatiwXy aan-
aSaniad tbat aiapda anqpfort wui cfHaiBod^ la rUm ef ^» feUoiiliig ebsorv»>
tdboBss
9m 3ho fiaal teiaklad aaatlMErtttiiaii*
b« Tba fact -Uiact t2io •Af^rn^ rawainfflrt str«i|^ mrni idftar tMiaIdiiig»




:-v:--,>V.':?lsr.C ;>•;;'-. v «**#WM^ 1»««*lft(l IVK*^''^^
iiMifcliilTitflr ii£i«#tt tsmlvm l«»«rfM«i «fait iii<^ as^ vatflw iiiM<iHW .
umiotbN .£ii0iMJfc«o ^ni^llMMit «&*
3. Thtt «qtdpwi&t is essontlftlX?' SAtlefaetoiT tar proo««dtiig tdth
future tasting*
k» ^ElM grooYwi bar alisiild W ttMd for btio^klliig t«tt«»
5* thd «tr«M distribution «t th« idle* of th« plfit« i« not eattrtAtly
erlti6«X for b^kliss titftc,
6« Bio boekliJig aad isatlft&t^ atrt&gth of «i<U tMn ]^i«8 l8 aot «
fuaetioQ of the ibotIww aMmrod lanf«irao9» alone siaco th« Isiticl
oeato«Br cad |>«8t hlstorx of tlio plato mty hairo oviarritiiig affoets.
7* Ihse to tiia diffle^tar of keaping initial dafXeotioBS imall vLth.
roa^aet to the thioknoas for thaaa plataa, buckliiig loads eamiot ba
abtalBad dlraatljr but aaat ba obtainad bjr axtrapolatlag tlw data*
8« Wlda thin plataa act Ilka ooluana and their strangtb is affaetad
bttt llttia by tiia prasffioea of mssg^psTt at tlie ualoadad adgas.
9* Cantljigant viptm tha prafiooa aonoliiaiaKS» faXa^bla buekling data
vtm obtainad for ona aarlaa of platas«
10* lEhB tliaarT *» praaantad la Blaiok [p] la suisq^ortad* and mm ba uaad
noatal wrks*
11« Insiiffiaiaiit data iiaa takan in %ha vieini^ of tha oritioal load*
12« Inaoffiaiaiit data ma ^viainad to analjraa tha grow^ of tmfaiTBasa
in tha platao*
X3« ^Mla aa oansIvudYa t^rlSmii^ «elsts« thara is raasonabla dot:^t as









MiiaiiirtA st mm adf* (m bafovs), at tlui Msaftor liaa^ «bA In de-
tail batwim tm «IJ«0«eii ^lu botb «% ^Im a^ «al tb» oMiterHaa
to Ualiiiiiw awro 9tmfiLtMl9' th« aKknr« of tiM <iiBtribatLa»*
tm FortlMT tMt« should b« eondiMtid ie ecapiy Iste ^pwmtion of tlw
fjinBirgfinn ^ili^ft "Hill |Mf4y4fBH H*!* jaoloi iw uMd cmI litan IsImi loadiiaK
hue iMNum dlrsetljr vpo* ^ii* I«b««B*
3* 6«iliaB t««t» ^lould h» wim (ao *«"«adf« mfptw^s) te d«t«rada«
liMrtlMr alivla mnp«rt 1« obialiitd at tlia *1»" adga*
bifoira thi adgaa afH» laffhlnatf tiMrtaaril of aft«^,
5« VIMjA*9 thaorj ahonOd ba atdiaad to jpradiat mm aritiaal load test
#MbgH» awMfifiHMntal M9X*k«
6* Mara data aboald ba obtalaad Iji tba raglai af idia erltldal load«
7. A dial gaga idth a laagar tpaval ia aaaaaaaiy to aaawiia tly» fgtmtlk.
of wfaimaaa aa tba plata ia loadod*
8« Bafora mtam tavta mm aadtoi tba taatiac wa^biiii ^Miild ba oalibvatad«
-Jit
e4 kSmii* tmkmit^ *9Mm. 4"- imm hm niimm'iiii maiif ji
-«A' lit Ihm ««fv^ -m^ ««l# ^ «C«<ifo^a»tf «H> «||6«> ^M» a* UMimHMi
«li^ i» iMiiAvMft flit w^Mpiic o# te#»elmift Mf ibifsMMte wNmi# 'miltsifi •$
•"5/ '',:,!
,;;;
.seJKMU 4£ ««ftii^ mat 4« T^jiiUmlii t»








ft«J«et S»f» BtwHrHng StrMgtk of Boll Stvtwliif'ot
*t^ it tiMi opixilOT of tb» $^9 pmaHU tliat parogroso in tlM i^Joet of
I^Mi IraokuLins stapoag'liii of )«a^l otafngtwoo nwiijy iMutlr tMt towsigSLUdMA }Kf o
iiMlkiSKMAa of HlWmry iBoi osq^oviaMvfeal rooottnsh irofei*«to3jr o«rri«d o«l
"lOMftiMiP 1m itfoid dflflBuLioi^tdLcHSi oad* o^ tfey aom tiaOik %& tSfOiA wtSBUt
^toli^* 1h* tm yrvpoMls iirosontod ot tlw 5 BoeoiriMr aootlnc i^ tte
oaBill.iail.0 4o iia4 yomit oarxsriag omt tiw 4aoX proginHi ppofooodly « iwro
aodoiit otto iMUMMt on tlwi mmi (Mmidora'tidiia iM niMl%lMl tt% tMo tiiBMi«
•Sffpa^ ibLiiMiinfi oat iMOiaip wow io oSjwot no nsMn twqporuMwttia. vwi*
fii^tia^ ^ tlMwry lit tlM rongo oliaifootoriotio of ^xwmmmtlljr tsmmA
Mp proportioRO. MitMMW to ^io foot io iMamo ott% lur IdM «^onii'vo
wii mmSm of MoHtfOMWlo'c foxwCUtiaat proomtod htlmm Islio So^olgr (tf
Hflsiml AroliitAeio of Japan ia Xf31^^ iMx^ niforttooXooo 4o o^ 0|?proxliHil»
aAiAuR eonftitiflBo in ttMit tlMi flMHrt ufiloodod odtawi of 1l^ E^%00 nwo
isaniqpporlcdl. yurtbKn[»ro« In ^kU f«Bio aair dat* ^listiap(li^ii«t )M^ifM»
IfflBkH^-Hg ttA ultl'ito Xo4iE(ii io a1ammi% aeiiHMEyHbiKB^#
iMm)il«ii«*i|fi JLM %: d'^:mt>u .. :aa U^r^^^ «$<«3 &K'^js'f\
•IM afeOVi 9g^ ««Mlta «^»«»JlMr «l^ AttiUMWWttH IlilMlMWffI »<i»tti'l|g ^'"^"^'^
4An JMmmmD» 1>» noJNMiftMf «tft 9ime«R« invito 1b» rnvm l^ntath mfBf
f^Mr «t<#BXi Mlt %» Mite Mtetlov ^^MlR tit^ 4ttit At toittilawi qttB
tvft •iM ratios (aA) «^ °33> «50* ^T? «aA iridHi^tlii^inaaa xtAU» (l»/t)
of 4o^ 70 and 100, Staatie «i«i swaliwiat ooaffielaaita «r *25 aaA .$0
j^y jpag» k3$ «f Bl«i<^'a "Baffitltag ^tamotsl^ of Metal atvuct^sxaa^ ' are
eoactano^laelMd for «laatie aaaaa.
?$lla«iriag a l^oaroiiij^ litaraltire aaax^ atf tMa s«i%rl«t*d avta of
1^ lawslAing field, aa^ taata »i|^ OTiadlly 1»« parfuwuA oa ^lataa
X/^ t^ek bjf 3 ft. wiAe Cal»eiit lA i^^ill •laa).''
/•/ jr.
Fiwaal for ^rbJ**^ S«9
• $0 -
?:TU Znn A^ Jsocfiii ajfeirv =^ £
I
2* BiMiklLlnK IteMnr
ttw fM&nMnHCl gmmnH f^mlk^jm for 2 this IliMI i&itlft
attlaii of tfa99B ia its Tut^flif |£Umm« iten tte ilrfliitiloii v is mmUJL
iiliwiil to tlio tfadtokaoM %^ has tooon dofOliq^ tgr ^^ ^fmm^ twam o




liMTo cr^ oad (T ' iro ^o mnua itrtioti i» tiM x «ad jr dirootdUam otHl
T io tho oiMor oteooo. Tlio wiioont of isortlo of « wit strip of
liaLclilag is I "^ Z-. . e in ttfmm*9 «odaa«uit oal i> is f^MUMMNi^o ratio*
Umi (Tp T^ > Oj» t)io oqiVKlloa oJupilifloo to tlw foni»
(t}
BUl^ Ul kaa m((««t«4i an in»trlMl wdifieattlea af atMMaii (t) f»r
all tmm, ana tteaa liMva tha erttteal atraaa ai7 amlala tta f*^w«
ttonal Uidt.
v^
. ,^ i!^ , i^\ ^ cr.i- ^^ -- o (3)
51
3^ ^^ M'lWF ^




tS53i ' ' " '-31^ tO - «jj^ <r^g~*^
^-***




foar wiM isXctMit hemmwp hit rteoMWiaflt tint mm of a visi^^iSiM
ainntilm Imt Hhi Mid MjOiiiaflEtpA
liM r*siat» of v^^mMam O) mi (4) Is mai^ rmpy tPPt^ f^ mm^ 9l«N»*
jBii it ^ivttlops t^at vliKi tit* 1i9«nEi«T o^Klltlcaia of olflplo support «f*
«iMUifiidi» tfa» foXXmilag ^wMi0t«7ittie m&uMjm is oSHiftiiiidi
liMro X, Is tto eosftieimt of «%• jNWtndBt^
^Mfli^ froK oM osnftcsiwliea to isiotliMr, tfes loiitst iwaas h9&m tfeo
tMHRite'liillg Stf'OSS* (T »
dot ^ (—j '^ /-^
I
<*»»• k. ' <^'"Kl
^2.
btrntutMlPUM M mf Wttf Mff' wMMMHHit #flt «*!6^9f9^vS .MfJfSduST ftfi^filf ISSin,




M&r soiscf miMv SftmU 0uif ^'m^mm «»# m^^wrm^^l^lm^ mm /mH
''ta
^
>4 ;o ^ >j
iOMitk fTMMttl* ft taitoXt «f f viXiaao for vaviisraw ttsiiiSjmtiQtts of
MUil^m «f •qaation (3) for e«aeiitiioa» of «|j|pl« «i^pp«ri At «U,
Jmo* «dg»8 glfM ikm rm9SL%
1
V
3* Sv^omdaotrloai of Bu&ScUjac Xfood
imiiLi III II. Ill I II—».«»«l»i I I ni III iiiw Ill »niii »i.iii ii iiiiii ML—»»»—»»»
jSmi ^oorotleal ibtiol^dflK Xood lo ^mi lotti at nfeieJ^ tlui platlso
idili tH»-^tt»ttwldsnttl vwrmimm* fids load oon bo ooloalatod lagr i^ip}!^
Im tiM "looot mrl^ apiiBeo9sk inbrodaood lir Uroi^toff «ad i^^llod to
j^Udoo ^ lr;y«u 2te p'octiao tiiio filioiHOBumon wasr x^t oo^ior alsm^prUy
^tEKt olt^MT to ini'^Al **«wplmitnofi'* of tlM sSjctOa or to tlio foot thfltfe
Ite yii^ iK^At is roMliBd in tho fib«m of tlio pCUto 1»flforo bucldiag
o^Mtors* Zho biK^idLliig lood OS tiMniiTtiwI is pme^oo mfft bo o ratfeoir
a^UM&im iroloo foaad Igr soiio loos ^Iroet mmMm MoHieio svoiJUd^ sro
^o *^te^p«of«tbo>4ffiA«" aotlMi^t tbo ^stgross-^ri^rirssl'' Mot^od, 7ost**s
»«llKid ri9]t loiMkL's vothod ^ » «i& S«itllfewax*s ^ Bo»aon*s sioldied
[1^] 9 [X8] a Iho topoof«4l2»»lcaoo aoHioi di^poails v^mt tlio rvlo of o^eago
q€ i^ iJiloraL doHootdlmi vlth iaoroosiiig iMd* Tids d«tLoeMoi» »ir bo
tlio tiltivoiMHi of ^9 strsiss on o^^slto wi/im of tlis fHoto m^ )m xBMd
loot OS t^% «t iMob ti»» olosm of ^3m stxtia^lood oisc'fo for miMmf slJo
- ^3 *
iMiVMppM "e&PEii mix. . [i^ij ^q ,6 «1»J93 \ toM
-^ «ftir^ sMigto VMfll
iat£fiMMr iiil# W(nltiii» JbwINw iMWf^ lOMtft «iff «««i:«r iiritfMitel m m
MMHHMndUig 9£ tlM iflljEtft itt tte ^ yt^tlflti of lite Xs^ult ttsA 4MNdbA b<i
miftiM «4«li ^itHttvltsr 1» tlii« lortstiiiiUoii sines it is iMSSd
s *ssnstitiirtMliin.S((iMi(Bin** siiiAisslisii of tls* issii» ISMMld stitsnptsd
Ia ssMmteiiliS tilt wti sMii' i of Slsns in tiw ljsadiHlofljMitijo& iiyyg 'yii ssod
Ift Umi *to|> II Iof II liiiMi loiiss" ssiiwHl. Iqr i^s^liag diSfli oirfel <tiiaiii"iwii;nsirsit wsw
4hMMttsii3^*s nisrtitsMl is iMMMd instt Umi bsndini sf s innt.SHB sltfs^ Iws
sons inltisl sBfsirMSs. stsrHm in.ta tno sons tfiflSMrsKiisX s^ptii4Hi«
tl» foUsidaf saqprossisB om bs srrlTsd att
F^cr-^ *• (10)
Zf « plot is Midis of i ir8» d # tlM slofs of tliat lias is tlis iavwss of
iHopWS ^•r<HS«rti^So'*it mm^^^f^w ^BwP* Wi^^^ aMMr^^WSvP^^prV VNS> WMW T^^^'WJiPwfti^S SMV tpHhJ ^hMMUW^KUbflUU WWHs^wmIW^^^
ASMSilX hSS dSfiSSd S VSVljEtiSA Sn 8slVlllMii^l.'S SitlHit Shisil ktS SOMS
OMHtlldyCH iji'l
^«r ^ ^1 m)
fbs iofeiBWspi^ sn His iP«*ssis is tlis IvsoiaiiSK lo«i« msA ^m» lOspi is tlw
-Sli
^j^^^^*, .^L^^ |ka_^h^^i^M' i^hJL^hA^^^BV ^ ^^Mu^^tt^^^Ai^ ^^^^^y^j^^^^M j^^^jIi^^^u^^I^ #^^
I
A'
Urn marm^ of Uk» p«rtti»nat lit«fifttix» ittdloMsed t2»t
9«et siKtios tit MMiMbebuMtta iBStitet* ef ^PuiMioTcigy* Ifid.y»wt
WUt dMillBMlA IDd iHtil't tiC OMfViAt SIMBIA MBBfiOPfc Of tllft 'UlTffMUfitld
yyovtd fMAitolft. 1Sb» totei iMtgyt or iii9909rt for csi^ •ifi vm 3^**!
iMftM tiiiji liait«d Vm taUX Imdg&i of *'a'*-«4«i« «f Meb ssooi^ «f
ylAtos to bo tistod if tlMMO oiQvevto noro lio be wmA^ A eluuri t«»i
KnAi of tbe mtie» ft/b^ a/t «»& t «r tbo ^lAto i^^o^inoiio uilag indjuoo
tf-tVor .tM.1.^ pit. .i». «1 Ui.ltl>« tt. m«l»M to $M«.
i^M asziaoK oosH&cltt? of tbo smDOErito*
tbo iHwrfmwir oii^ioity of tte ««torlol» lib^(«tis«y ligrdjwalio
tovtiag —<!!b1nito nos 300^000 poisids. fblo plao^ «& «pp«r lladt on
With tfaooo tifo critoria, i.o.^ tlw total Imistb of "a^-od^ra oaA
iam toitias aaffblam o«9aeity» tbt 9lato oitoa not* ae2Acted oaA earn
pyoooatod in fia»la 2.
b) B-«iM
Siiioo 'tibft loBtMt ooXoeted plato imui 5^*75" i» Xtagtaiy tbo toot-
lag 4i« >K>ftt bo ibovt 5 i^t la laagtb. ^Ete i^^or boad of tbo toat->
lag MMliiat ipvoooi^od an aaatilav bOKriag o^^aoo iM** 0»l»» by U'' I«B.»
fbe Immt boad «aa a 2 foot aqBaoTO* &9oet«d lead aaal^jrooo of ^»
pwpoood plat* slsoa iadioatod tbat oiae ^J.T^"' ^ W*19'* x 7/32"
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.Su? .,<!*0 "^.f -rsatifcii ti/Rjhywf^ •ts&fjwBftp .^1
« ^
iMpb99d iSm 9mmNm% ModbitLoii on Htm jig b«^ strvuitli^idUM sad
tnm tbt slMBd^psiBt of dijtaribvlsiBg iHsm odlg* loiddago
tiott of 5;C ftloiiK the loadod odgo tn X<-b«a» of aqpproadafttoljr X2 fo«^
ift 4itplVtk mp^XA bo roqt«i>^ "^ &ri4£« 1^ gt^ fr^o« tho hood of tlM
witii tiio oiqpwlofieo of tlie XiwrtA Zioplor Itedol Boaitt iii«« ooBatwit
(Jllj|ilMna«trt^ lioads of t^ owo m4mt of isipdtiiidio wtem tmmA hoooombt*
It WM folt that o iioiv paPMtioaiL ooXiotioii mnsM iJivoXmi tiio
Uio of hgf^droalic «mi» to dlotribato tko le«d« Aoooriilailjr It «••
tmmd ihtit Ilia—HI' (!iill 20«t<m Iqrttroulie jaeln eouXd bo flttod in tbo
tooting M» 00V0& o& oan^ odgo ooanootod to a lao—Mm anifojbdly iMeb
lAoB baoieid hf an I>»boagB of i^^saroadaotoly IS** dojptk i^iwaXd papotido o
•olntioB to tho psoblMU lliooo ^ks could bo plaood aloag tlio I^boMi
(Soo 9!lg« 27) with difforont iatarvalo to oolt ik» p«rtiott3jar fxLsto
•Isoa It MM fooBd tluct thooo niiwMiTiiiilal looks (5oo H^^ yi) oevlA
amMoUor bo ospoetod to tdthotondl o I0$( ovorlood« C<»iaid«riiig this»
•OTiii 20»t«B joeki «oald oqual the rated eofwoltr of the taatiag luahiaoy
i«o«» 300f000 poisarda«
fkiro atiU rami1,t)ar1 the px^Xeit of oimvoartiiig the load froR oaoh
^k to a aora wdfom load oa the plate o%oa moA atill aialiitai ining
^d« ad^ as si^pdjr a«sipoiiMMi« IVaAiclaad [if] muNtly buttod the mq^ateem
edge of the plate agalnat the flat loadiag load reS^rtflg <>& fzijetioB to
psrorMit lateral aotloai Ibahlkl [60] aaod the sane anwifmont aaoBOf^
that ha rovadad the edgoa of the plate to idLoiadao the retatioiial
roatralBt«
** yo **
^« eJ^ ••gb* t^U4| Id itpRi . :' «t iKilibMi 3pltit#
^^^^^^^H^w V^MPlHIHi^n •^^wP^'^Ww "^WWP^^W^ ' ^^IWlWB^Wfc' WWHIflF »»*^p' ^h't)^P4^^«m( vH^Hpl^P^ IP^W^, 4WV4iVB
aii^ «£ iM^i^ "^ ^^-''^tv- '^i«i4 ftlBMWiM oi » JjUiOTtiwiiMi ^«iic# kmnit
faM»4$i»X i^ii^ ^s^-Dit^ ism \ imm^ ttsM^ «M«ff »mtMm^ wM o^ laeJSrtiRM
fUkim im *^ ^im^ XnM%mmm •mum 4trili iMMt mm il .—£»
^mMwk sff^»s# M|j» )• y^imum ihttNnt Mil iitapi JNumm «9isMi K' ' jawM
j,;.:..^^ ^AMHftjgOi^^nai 4iHi4 «^^ ^wtiu^ \j^'\ iJiM^i \m^eim ^«w^»£ dapwMqt
*> d^
SlaM bolh of tbM« a»tbo4bi wtrnwrnitaMi rm^ mgmtiil iMi0h1iiim
«f HMt flAfe* •ijwty it ««• fiftXt tteil tte MNft x«sylt oouUl t9« «C'>
riiiwullrtmil br u»ias ^^ sU2«A «r tl^ttAA eyXioitty* «lii«li vwOA fit
ttMir titt #dMi flf its lolAte sbA Immup flA * Iflidiac Imup iflii<di 'iwftl^ olso
te u«tA to bri49i -^ tm VttiPM& Ite 4si^, <&•• Tif . ST) Tte
igiliai»M4 «r lenAiac wipwnf tlMMlA be fw«t2rl<ito& in lAngUai to
m^mitM and tlit ter eoisM Vum b« iMurdMiea to xwiict imtrntmUim
mAtr tfat M||0ti XeMliSft ict tlw poi&t ai;~ cGNa3WBt« Kflw tiWMttm Imkp'
tte oftlMr •urfftOft> It nwi b«li«vi4 Hil* poovt aiilit b« mctaouy to
wstilot ItttonJL ijiiWHt of tlw platA.
e) '^A^^MiM
tlMWi •usppoirts glwviHI )mi <iHM|>1iitni1j iaiflyottitBt iumI MPiMto4L fvtn
1M^ nffteiiMi «Bd t«Muil«tioB is t3» pX«» ef tte yJjekt.
[t»o] and aoAifioft by CijpMatoIi [IS] 9#«iittod fvnNbMi of iwlivtiflii of
tlHi pltte «4«i foar ia>out m^ m oitbtr site of ^o 93«lo incio if tte
Fle^ ^) . fim boU. bo«rias oi990it oUomi ti«BslO(ti«ii i» tbe i^ioiit ol
tlvi i^SjkIo Asd OMtt bo odJN^itod to tbt tlil^taMHHi of tbo jpljMio bjf Ite
looo of afMMOio tJotmniTi titio xvoo oiqinyhort ondl tbo i^itifftw*1 ^ ifitii tte
fiooX oAJMotoottt of tte dteijrod ptmmvm boiag ai^iappliated witi^ tte
tteoi} oevons. Ste Uteiinilo «i« telA iA p3lttoo b^ mx mmmgmuB^ ^
57-
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I'-r"-.!-' X'';^ -'-:-',--.' -iu' r;.'-.M •;?.'' w .''-J':'--,''^!^?:."'),/
v.li^.ifrs^*?;:-; s*ff . ;^'$rs?i»«; dfflS^U?
-t:?-
t9i» and tandnwifUt owawot»A to tmgU irtm \mmam Hi^ai^ «it«^aA
t« tiM tnm of tdia ttstliii; isMiiiiMi. {$•% ?lf• 33)
tbm Iwo "ft"^>«iiw «r» nomiwttdl to mek othor 1^ «gi migX» on titlMMr
dio ef tho plAto to ponifwit tlio oi^yort firas olipplm o^^ ^^ pil«io
V*00n«
I9IM X^MMMO MHTO Isotll lAilkHMflidLWNl tO |fl?*OfldO % flM^ bttM foff* tte#
liptiiwllii jaok»« fiiMO iasks «ro fartlMr hold la potitioii ^ tiie aaglM
«» «dtfair oiift lAdLBh aoNi boltod to ttui X«bo«M Imt h^Ld t^ jaolcs only iQr
oSjhv^Ubc firibetdJMBu Hmmm "^'t— ozn ilottod to ininiiimiiirtitiio tiMi iQfdraiCUUi
mttiMoi 00 tho iiek vonLtloBO mpo ohMHod* Sho fflaofchiMlr CkanMnura wntt*
footororo of tlio IqpdnMSlo j«elcv« indieidtod thot roooonobl^ oduil proooaroo
iMHiifold« SoBM oliflxt vsrlKtioa in doLUnrod fovoo» hvmffmt, m^ ht
OB90otod tnst fiafytn£ fMLotion loodo iA tlio dlfftotttt Jiploi oad ^ww^riag
l)giiji[ ]snMMMnHi' OMMidtod 'ter tiMi tiitmlnn In tlio opriAg odT tbo pdLotoB yotuciit
BmIi of tbo oofon joolis olong eno o^ of tl» ploto mm oooaoetod
to « »iiiillD3d Monfootttrod froR 3^ dionotor oold rollod stool* (Soo
fS4« 30}« Ihio MMiifold iloo bod oiitloto on iMok o pwip and irooiwra




m x^ iaMI#« ibmeif
.v-fftfe' ^^If T^jf$
x0 'm
^i^^ j»iiiM« «i^rii|, fli»¥Pi 4»^ 1» iiidKl
-
-SVi
2« P3Pec€dtef jfer Setting Vp Sqwjyinml
In MPdiT te faelliiAtc fut^ft \m% ei ^few wj^uS^pmiti « bri«f diuK
orlptim of tl&» mvUwd of •»iiiiGd»3ijaK tbe test «qi3lpHmt iff glvwiu Umi
iftil^ IUMCli»i widipMRt ««HMifftii of « elMdn hoist «Kd « a«rr@M four
idio«l«d truok iddi^ will fit ossUar botntn tiis trmm of t^ testing
ttAOMne, Vnfn sUfpB mtm mt foUouss
*•) iHth iSbm ohain hoist sad sliRc pS-ses tbs uppsr I-I>mr oa tlis trosk
sni mBPm into posi^on in tks tsMtiJi^s assliiBis i»d«r the ^xppsr lissd of
tiM nsi^idas. A lA" sMa will b« fonmd l»«ttiss!i s spsiKl»K viae «ls!Sp«d
X» tits I«kS8» s»d tlis bssM its^X* IMs iMa Bho«14 Im towsnls ths
id&iisv* It is senvsnisat to lift ths ultssls of tlw ti«v»k ovsir ths Isdcs
«r«stsd ^ tbs diffsrsoss in hsifht of the floor X«f«l ffiid ^« letisr
Immi, ^ MMSQS of s Ivwr* tbs nhssls srs tiiso l^Xoeicod vp to tbs pv^psr
Oft tlui Iswtr tMwdl it is sdiplssbls to rsiso ^m lossr hssd S3i^t3y» iilH9«it
X/W^ to pffmmA tbs possibility of Isc^ne sqEHipss»t botwssa tlis uj^sr
te dtsmsintio tho tostiag aairidins to rswsirs ths ocplpMot*
b.) ths sppsr hosid Is lovsrsd esrefuLly ovsr t^s 2*^ stud ^E^tnadli^ fms
tiM» I^'ibssK* His plsto ssilior sndl Beat is soonred Xo^soly on tlis stiad«
tbe X<4K(ks» luqr now bo liftod olosr of ^^ truok and tko txiiek rsaovsda
It 1119' bs soKVSBisBt no¥ to losmr its I^^^sm imtU it bsrely rssts on
tbo loiM^ b«sd« fbs bositt maqr wsm bs posltloaod oa 1^ hssidt^ Soribo
•emx^m will bo found oa tbs i^pssinc ring snd ths xxpgme bssd of tbs tsst*
iJBg msebiiMi to fssiXitste alignBiimt^ Ubw^ ths b««i is ixi pUsso tl» SF
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.J-t • SaV -J
- ^? -
tlM olM^jif «aglM Mior mem b« ItfUd « « unit and |l«e«i on tlM tni»ic«
It nUl lM fei«d Urnt if oar* Is taktan* tli« jack fatt art «tda atuwigh to
frwat tills aaaartMy fkwi tlyylaK* Dia troek la than wermA iaate |x»«ltiaft
^sider tika «ip|Mr X«4nmbi aid tlia iM^ta aa«urad* tlia if^ipar haad and Jaak
agratan ia llftad to a aaadiaM Ihalglit meA the tnaek ranovad.
d») It ia uaeallT aanvwdaitt to X*«f» tlia leimr ayatam &f jaaka attai(&ad
ta tlM lawur I<^NMau Thla )dM»l« aaaaa^y tlMa nagr 1M llftad aft tlw traak
«Bd wKPnA. isto paaitiaft en ^» Io«ar iuMd with eaXar tlia troAt iduMila on
tlw lamst iMNid. Tba lo««r liaad is ralaad aSbomt 1" ar 2** and a liXook la
flaaad mte tlia iiigbar and of tllft boan* Thd )aaad ia than Xonarad ao
thai mm aad of tha I«haan nav raata on tha bloek« Hui othar and of tha
hoan ia than llftad claar of tttt traak with tha ohals hoiat aad tha traak
yanwvad. tha la«ar haad ia than ralaad niitlX tha X-haaia la Baarly aap*
partad hgr it. A XA" iiiin ia SjwarUd widar tha adga of tha I«4»aan aaai^
a»t tha iHatiMf. It ia adviauhXa at thia point to poaltlon tha Xowar
X«ho«n an tha haad hf lonoriiig tha Mppw hoad «id natehiof tha appaning
jaokso SmIi ahiaa aa daanad aaeasaaxy widor ^m lawi^ haad aro hant
inaartad at thia polato Tha bldoeka mtA ehain helat ara ^tan raa^vad and
tha XoHor haad hrooght doiai to la^mt 1" trmi Ita Xaiiaat poaition.
a*) Bn' »^^«%a at^vpuMrtiai angl** ^"^ v^*^ attaohad nagr than ha plaaod
and olawpad to tha prapu* halght on tha B«haan froaia of tha tooting
nn^lnea fha *a*-odio ahannoISji hold tofothar mLik ^lair aiiijnportli^
wglao iri^oh ara apaood aaoording to tho width of tiMt piatn <9M«inan>
aro alid into poaltl^ mA roatad mk icSsm ooda of tho loaor loadiJt^ har«
fho tiani^nokXaa nagr than bo ooeorod and '^lo ^a*'«odio a^fiporta linad ap«
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: Ai jn ,h
f •) Aftsr initial 4«fl«etion of %lim ptU.t# rwadiagt ar* t«k9a« tits t«8t
yiitt* it ^l«0«d in pMOMjm batiiMn lt« "m^^edge tS^amntilM mA TwttaA &n
^tm iMmmr loadlac bar. fha baXX<4»a«rliig vmatm ar^ insartiMl to hold tiM
iiCLata in |tlas»« Iha aMna for tlia loading 8apMiita> if tiaad^ «ra ht3d
in yaaitLoB along tha top adga aitlMf idth C-olan|« or a aafwmt plaMd
at aaili ani» or both^ fkm gaakat natMrlal mt^ ba filaaad along Hm adga
and tba ranilrilng aagMaitai|»oaitioii«d on tko top adga of tba plata ovar
tba gaaJeat m& ildxa* Tim natl»>d of pHaoi^ tlia aagaanta along tba
bottoK a^ of tbio plata d^^anda ¥^pon tba t|pp* of gaakat natarial uoad*
tba %lm^h9mtmm on tba '^a'^adga ebannala ara tightamd ao that t3M plata
i»gr ba anapaadad fron %im "a"-adga aupporUa Hio loimr haad of tte taat*
iag na^blaa ia than Xonarad alightlar. If aoldar gaalcat natarial la uaad»
tha h»aA ia lowarad about 1/2* . Tha a^paanta najr tban ba alid into
poaitlon fron aitliar and of tha plata« Tha aaldar nagr alao ba nm in
f^rott tlia and of tba plaia batwotti tba aagiM»ta iod tba plata adga* tba
id^sa ara tb» inaartad batnaan tba aagaoiit and tba ^da of tba plata*
If a flat gaakat wns^ m tba nac^prtna atrip ia naad tba aagiMista anat ba
rollad in frcMi tba aida of tba plata« Caradhil apaaing of tba diatatioa
bat«aan tba pGUta adga and tba loading bar ia aaaaaaarj to aaooqpliab
tbia anoeaaaftsllj* Dia loaar baad ia tban raiaad until tba plata is
npportad. Botb ii^par and lowar baad and ih» "a"«adga anpparta ara tban
poaitionad ao ^bat i$iproxl»ataly' aiiaal plata oiraitunag ranaina «bova and
balow aaab "a"-adga ai^pport. Iba plata ia now raady to load.
g») fba atraln gaga book np wsy^ worn be eec^atad msA %mro raadings takan.
tba praaanra gaga and haxA pmp nagr ba a^anaatad to Uti* aainifolda if
deidrad* A aligbt load ^ould ba plaaad en tba plata, pr«^i^ljr ziot
aaoeaading 1000 paanda* !Sba loadad adgaa of tha plata mty be foroad into
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gfooi« in both iMdiiic b«r«^ Xt In lauM^iid to if^j^ sawift crcftie te tiM
loai^bMaiK iMO* fgemrww te faeiXltiit* this dfvmtiMi moA wihitq.nwit sXieUmg
iih«a p^tn ddlAttleaMi cr« lait|«, 1h« 9traiilitii«M of ^m adgw wr b*
4^tete3c9(Ml bgr i9« «p with ft i^ndilit «dg»<, Z«po mt wamt^mmto daflMtiiMR
r«illii9t Mir l» tttim liltli tli« di«X giga «t dttoirid XoMtiooi ft2«aK tiM
hoideeMaetiil e«iitl«r line 9f tiM 9l«t*«
!i, ) The asmljys«ti«a of titt l»«l ili0ia4 !»• w^^AaxSL «i first w^ll «11
^mm Asrs tdjRHi$ to o^pnilini tliolr ix^mnml prtwisiaroo 11i«i« «Im«M. bo
id»««it 2** of oMSh ^a0k rm ppotr«dttj|g» novo ^firiM^ iim& bi^uBr 1®«I«
«f« i^oaielied. f^ Mouat will <lop«id oa tho <l«crofi of loakofo in tbo
«3rot«ft« A vfemw of i^bo«t 1000 p^ lo noodod to ^tfo«i ^m M24«r
fw^oot if tkl« t^np* ^ «»oA» Btt XoodI ocHETotiKftnSIng to this otr««»
doeroMO of it* looS lo aotrly Mrs. If it i« doolvod to obtida toot
folatir bolov thio JLoailai ooro mtt bo tiicoKi not to mCLood tho ^jito
o»ti7o3^ if «triigbtoBi3g of tlw **b**»odlg« mui roqiidrod* fbo toot lo
»ow T^^-^ to petioood«
I.) ]3ioooooHi9l7 of tHo ofttifMnt gonoroll^ follovo tbo arovoroo of tbo
aoiraBa QjUIUlOOa voovo*
SmmJSSSMBSSSBBsSSSWSmSSmmSSm^
In &Hlmt te ofoliiKlo ^m offoet of tlio ir«rloso ooHgmMKto of tbo
toot ii^ffimtao» toots mAor difforont oondltlono ooro rw oad aoooaribod








JOV» ^wrV J- Sk*. 4Jt %».
9d^ iaa«£m.' ^'^
af JhS*t ^fW „?*.*«¥ ?«i»'-; *^
Jiiwx srsB
«!«' te «»t«w^ ai^ .ii««0.CIo^ i:ain«wis mms^Jbm i,.Jt.
- sd
It !«• iBtMidMl tliat Mi^ tvt of iigrilaraeHaiii Jttel^ (top «[id iBotioA)
iHKBdbA Im ooiuixitiil to A ocKBMMBi TfijfJiit'ffBi^ Mith tJ^ iaslai Bort^jdLlsr
«iKtiii(dMl* 1%rii toot&ag »ieMai iwiil4 tlMB b« lUMid to «ini(l3r tte lo«i to
tiio 4aek «i3rvt«i« Za on Kltimp^ to ovilttoto offeeto of Jom^ f^j^iaii 6
^intfTttiilio boadi ppp tfOft eommtmA to ^lo top gx*9«^ of Jooks cat tlw lo«i
HM jBiidXod ill this MiiWMWPrit Xt IMS fofond oloo tluift tite ^ZlotOK* mMSK^fttiOQ
^ tibft liaai |«Mip iw» amsm wu^mslf to ^fi^^it toot proooilisroy iMmo
tlxls aotbod WM goaoraUjT aood «i •iai»i«(|iia»t toots*
lb«) Joi^co « Ho Joeks
@Bo oot of tooto MOO rtm iiltlM«t tito 39gpir«y3ijO joolco im, ordor to
I-lNMiMi iMTo Btiiiiwoil «o 00 to 1»o «» wUffQ^ jgwproX^ol 09 3pi«O0M.e«l9lO«
««) ftir
ISteo lUHPiOBodi loKtlm Imhe* dUwiipoid fs^' t^ flsptrait'^ ^ dooijpsotod
l^ tte tliiolBiiooo (3A^) «ii lifcotiwr t^ Hot (?) ^ gfo^tod (3) tfl4ft of
tHo hme laoro oft tlM oogMnto* ($00 dotoil FS4» t7)« tiaoo tlio loodii^
ipOlod ttool teiy?o X lA" ni^ offii tMiil^MMwos lA^> lA**» SA^* f^
3/^ mam oifibotitytod ia r^vivm tooto i& m off«rt to i^oi li^t im tbo
offoot of tlM otiffnooo of ^o hme on ik» tost ro^O-to*
4») C^«id£Ot
Xa o« otto^pt t@ lOiUnliiot* leooX WM^nMiooooo to tto od^^o of tlio toot
piI«lo rmnmm olioo md i^pm of fookot »«t»il«lo noro ploood aXoag tho
«%o of titti 9iI«to lasisr tIto ImmtIibc oo|pmoIo« mmm a i^Lootio goolsot
mat^misS. not mooci owh 00 tlio mlimFg t^ j^oidiot ww Unit oot 197 r^tnaias
«^ HM loai to o$|ieraKlMto3jr 20»0©@ frnmita tm$. oSXsidJis tibt $oali»)t aatoriol
«• 63 »
j?.??!^ Sii Bd .^.t s.?i as^ .^^iEsJLff?, fi'-mfjf imitiTiJ'
^ th "
to flov pl«stdLe«ll7 for tvfrt^. xLnutes \mtdl tlu> r«i« of dr<^ la Hm
load was npfgmfaMitoly oqpuX to tli«t of nonaiLL loakaga in ^i« ItafdraoXle
ayvttiu
tlia ndoprw gaalEat naa ctit fttm a shaat lA^" tlilek to a wLdtli
•faal to tlM appreaiaaia thictenaaa of tlia taat i^Iata, Tuo ^iaiBatara of
aoldar gwkata warn aaad, lA6* and 3/32" « Hw I/L^** ao34«r vaa uaad
aa a datMa atrip sida bjr aidai nimmtM mOiy a alogle strip of tte 3/32"
rfliwatiar aoldar vaa vb^A, Iharing tao teata ahava no aafnaotta awra aaad^
a atvi^ of load hsvm^ idM>athing ibout I^ «id« aad lA^" thlek waa plaoad
Wtman tha loading bar and tha adga of tbe plata.
a«} Sagaanta • Ho Sogaanta
Siasa aaat af tha taat ra^slta iadioatad Hsm pnmime of fairly
Mgh aoaanta ia tha plata fresa tha bagisniag of tha taata^ it vaa daeidad
adfiaifetla to datandaa ahathar ^r not tha baariag aogaiita iaflaaaaad
thia jhaiiBaMneii* AaoMNUUnglT* dnriag aaiwraX taata ^bmm aaeaatita vara
3*ia0vad aad tfat plata m* battad ^ against a ahoat Xaad gaa3»t oa the
loading bar.
t») S^$3H$ • Xa Slkiaa
flto aagaaata vara wa^ aitb tha slot a ndLsiaiai of 1/32" vidar than
tha pOata. Ite ardar to raduaa ^la poMibility of aeawtrla Xaadiag and
to ohaak tha affaet of thia oXaaraaea om, tha atoaiifyiait awaanta in tha taat
liHata sMm atoalc aaa iaaartad to raduaa tida aXaaraasa. On tha taata
ahara ahiaa ara iadiioatad, iMa atook of »OiS* aad ,002** wara piLaead
batiia«:i bot^ sidaa of the aagnaat maA tha plata aakiag a total additiaa
of ahia ataok »03k" on aanh "V**adga. fba aaylaaa a^itiiMtad olaaraaoa
bataasa tha plata and tha aagpaata aftar tha iats^aatimi af thaaa iQdaa
is .OOS**
• 6lt •
tmm ms v^.w gcsA f%j^ ^Hm mm iNrtgwa inflOiMi.
iTJitcil lUtfftMlC
fSMf^ 'sebhi ^f^pi.brt^. z .-irV; ^(i^ :^^^j^f £,jt.zm i^Mj simmmB m0Sf
M -
g«) ImA
Tim load wM MMurasnd tm iibrn imtit MiMdtlir» gi^« df tli» t«irtias
mimMjmi tiuit wuld record tlit loud. Tksp— gaigM i!r« «f»il«b3j» of
jPKagM Oo30»000 pounds, 0«150«000 potoadii^ 0^300^000 {loattiUi, All gacM
Imvv a^^ittitilsl* Mro r««ii3a^ so that tlw wetglst of tiM i^^^nvtw ia
k*) Pi « Internal ^y^rtmU/^ Pr—
m
rs «f Tdp S||«t«i ol" jMks
Ib 9vdmt to profldtt a ehaek on tlw total load rmoaedmi. ia 1^
tttftlng iMaMiw and to ai4 Sn datamlntog tho forea i^jratan en tlia
iMiiiiis ^Mf itosiild this ^ tmmmmiff « yraaaara gaga 0-0000 pMnit
VMS MMMUrt dlvaatljr <^ tba lUMpay wm&falii af tiba ta® Is^ivviilla Aaitti
gyataa and t^ in aaiiiiai yaoardad»
i») Straia Gaga taartlnga
tto indtx mri^m did aat aliaaia dswiag may i^rtm taat and ta aanra apiaa
«aP'o^a(»^^ safl^^^^v^PH' ^s"^ 9 ^^tp^ffwt wBi^^M ^pwMBk^ HWiwawN^ WBaHK 4iPSMr1p • laniW'aiBMMMBL a* ai^M^p ^p^pw ^if wt ^a^'WPift^iiwpa^M
ima talGan «ft«r tfaa gaiS»it iMd baan aai %tti idtit tlia ^Loeka uaad ta
niiiijdM tha ourratnra af Him taat plata la tba **1»"»«dfa diraatiesi^
atUl la plaea« Tlaaa did aat pNonalt eaaglata a^r^lis^ of tha gavaa aa
aaah nm laut final aaro raadiafa aara takan pexlodlaallT- to ebaak t^
iastn«MaiitatioB« 7h« dawgr gaga waa aaaatad an a plata af tfe» aana
ttdgjsaaaa and aaaa aatarUl aa tha ti«t i^ata* Tim lumi* ta tlia a^nda
Sm d»MQr iPt* waa loeatad aa aloaa aa jpraatl^sibla ta tlia taat |slata«
J«) Baflaatiaaa
S^tidO. daflaatlMHi la ^ai "i^^^edga diiraatiaii nara vaiavdid aa
td •JE«b£iftf» mm wmmn AtvC^ ^iiMMhC «l# kmmrs: bSmm itM
^nr.,r
:t^4 :
f!UA«l 2^ 3$ sad J4 «i 6" Interval* frvn %b» Mflnfaor Usm tad tA iHut
Mr« rtt<rri«rt att «iea gact leniilaR «R fl&fim Ma. X mt lo« 2 aawapt
BMET tlM *«"«-«dg«a «ft KUlMii li» X liEunrv idiiiig iiil«rf«r«d» Hiart ilw
w fXiitt Xwi» 3 mdl li man rm^^4MA «fc tbt mm* ImuMmsL m ^m isltlia
rMiljif«« 1% idIX ba B»tad tlisfe itt e«rt«lii eawMi t^ )it«fX«etlm»
«aB««dM Idto aiadMM lr«v«iX of mm>4m2S iaidi w Ite ^i«X gut**
)e»> IX«te (M.«Bi«tia&
Ite fic9» X to 20 tiMi flftta dxlatiliitei is ioMMm%»& ^ t&» MMlBttr
XiK^isp taste alAss * ddLa^oBaX aa a chanlc an afTai^ of naafauMMNMi in
Xa) OaaiBniMid S^nda
IBM eanpKlad avamica atrdii baiMd aa » laad of XO^OOO paoa^ Midi
tlto area of tlia taut lOata (b* x i) aaawdng * ira3i«i af S 2ft»^IO
)dLpR/iM^ Sui atom aa a ^twrfiit** hozdLsiifital XJina
XO 000
SSaaa tlMi aaaara^ of tlia iadlvliiiaX ataraiiw jpS^ttadl la $ ^ala/ia
«b3^ ^iliRaa «f tiM iadlTlteaX atraiM tfMyta i»$«3 ar baXov 35«3 a^aaXd
^ <Nmsi4arad a« ^^ff^aa^ani f^raat aefwNHca v«Xitaa»
k^ &«ta «a faat naiaa
b.) mdtHi - b»= 56,75"
a. ) IMalaiiaaa » fliia ^Oammism varlad aXislitl3r an^g tlw tme teat
plataa* Siaaaiii'aaanK wnm takais aXang tba «&e» il'^ ^ «ieae««at6r« IBia
S ^jsH liMft X « jail isygi dmm 4m i-
1 (.It
fim MtHmmi <m«&£ ^ iteitl « tarn fmimi smmHwffgmm i^--
fSTS-^X-? •'Not «^ jkiaitt
^
i
ii»» iMifl«ai«tatd fairly mmta^^ ^ snMMiriMg iht "n'^o-cdlg* liwr* tlm
8»if«B» iMdi \»9mEt frm»d t» tlM» 4a0>i of tha 9it«« in «nMri«« 4j&s^
«f iplta Ml dMitffliMd ligr tld« nothod it 0*002*« Jim pitting is I^dr3y
8V«Bl3r M^^OfU^a^mA ^t^ 'I2i» miarf«•• aid it i« #9ll«iii4 tlwt an «f«ni(tt
WigjtmWMt 1« to aaM huM of tlw xnerai^ #^y|li i^ |^%s« Boupptr %^
vC£^w1id>'W iiTiijirHEiwtg of i*tii yfUklWi iff osBRlifaHmd te ^ lilMi thlffiilnitiiw ibo
tilt boliliR cf IdM p&ttt adUasv t^ XittMi of 9tm§M ^tl Mi^ fttlXov tltd
#MBtoiiif Af Isfafr ai.'tii te a MMfiBid junrriii Iftrf* sMai topsflMdiaMi iji follAHtd
«ffsot lelll tttti to sshnO. In tlis swslyitJi <^ pOjite stsrsnft^
n«ts m* mi0^ dim) %mr. Mf t«r» (»iarO Fits (eeivsotsd)
(Itt) (ift) (in) (ia)
t 3^«S
I 33*8
ii 3k*^ a63 jyioie .ooii »iia^
IImUmI tMelQMkif sf tlis ]^«to iM Q.lSm*
SiHfts flMi MaOs WIS msmmM t« @»5 jwnnBli ««l its issssit^ «r 'IIm»
tlssl wm mmm&$ it is bsXisvst tlis udoronetsr r«s)dieiKS» ofvm ^bm0i
%tkm «^ «ra«ni tlui sd^s of tiis isliiSf givs m msrs sosin^ muidilai
ttf tBH ^S^ tUftMSSSS^
d.) EstiS«
''l^Hid^s l^asmslMii Ditflasd ts ths Img&t h^kmrnn '^i^^sdss supposrlNi*
lA^ <XB st«lk snA of tfas |OLit« nui sUdiisd bsymdi tlis ssntor Itnii &£ ^im
- 67 *
a5f .2575 .mk .253?
.2^ .3^i Mi .'m$
•1^ .151^ •M *35ll$
''




^A*<»«l§9 SAwNtiiiatti It I0MI ttonsidAirtd cerigiiMkll^r 'Uictb tldUi iHiimiiloii
wtam ^tmnoAjMA on thic bivis. fortfasr r«fl«@ti<s!i iadie«t«d th«t t^
tx*ai X<mg^ oif t^ **&**•%• iftliitniliiii itagiKCixL ttst Ixmlsidbi tlut ivIclitltMi
<itM» i$ tfat a«g»aiiil«a 3^ «^ dt th« |it«itt mi^tmAs to thft d«iit«r of
iS^^Uad tlttWi^ tkU tiotttr «r«ii aftttt* dtofiMnwHoBt fftjaiM tiM MgMBEt
ia @i7miX«r in ffiross saQtioii*
IlKlfllmMt Bctio* «/t =
^^l^ = $$M lit. # X










DETAILS or LOADING ARRANGEMENT





ELEV. A-A 4KOUND TO 2 RAO
Nort : CUT FROM + STOCK (
HARDENeD TO ROCKWELL C- SO
'B'-EDGE BEARING BAR.
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'8'- edge: bearing segments
MATL: S' drill rod
MILLED Hft«DENEI> TO ROCKWELL C Sc
DETAIL OF SEGMENT












DETAILS or LOADING ARRANGEMENT
DETAIL AT CORNER OF TEST PLATE
DRAWN TO SCALE
THUM* SCREW





DETAILS OF LOADING ARRANGEMENT




ALL MOLES TAPPED FOR
-| STQ P\PZ THR.
MANIFOLD









^ tOGE OF ANGLL
PLANED




























































O I rffl til
i;; ?« oo







































f- 20,000 lb. £^^ 81.1 ttt./is.
fMt
2 «v LoFiPNrt^^^ % mdmp iSllllieSt^- $mm mBt» %
I 83^»$ UJ& 42.7 153.0 86.6 88.6
73.0 ^.0 56.9 352.0 87.5
k d2.2 U.o 140.8 126.5 56.0 56.0
6f-7 i».5 51.4 Ji*.5 16.6
s 76.9 51.5 36.6 9^.5 16.6 43.9
B 70.1 h$*$ 1*3.9 102 ^.8
i f %»X i^d liO.8 11^.5 36t3 40.8
B ^«0 i47.5 ia.5 96»5 19.0
f t 69.8 3k.5 57.5 97.0 19.6 71.0
B 7X.2 23.5 71.0 K^.O 29.5
11 T a.7 55.5 31*6 111 36.9 49.3
B 78.1 kl.O U2.1 la it9.3
lib t 78.0 kl.Q U.1 138.5 70.8 70.8
B 72.6 52 35.9 95.5 17.6
n T 66.1 22 73.0 118.5 k6.2 74.8
B 62.7 20.5 7I*.8 #•0 8.5
u T 72.0 52.5 35.3 llt5.5 79.4 79.4
B 72Jt 26 68.0 112.5 ^.8
1? f 69.3 ^ 56.9 118.5 46.2 $l*$
B 62i.l 15 81.5 120.5 48.6
i» T 70.9 29 6li.3 106 30.7 790.
B 70.2 17 79.1 112.5 38.8









|KMttJBH|yyii tmm < ifP^y *^
A 3
«tfii^' •
j3.f ,«ti ^ 000«OI
'
= «!
nWMt It ^3,*a»sfsiM ,. ?i ^-^^ww.! tai. ^ •
Haft
a»d8 u*t,ci. >*<¥ ^*cl T 4-
tM 0»m ' • ^>.^i: a,^T a
0,^ >.^l o.^^ii t«t8 » 4
u'«<5j:. <:»ii^% ^^*-^< l»tt V»^^
AM
a.dx ^^ d,dC ^.u 5S
9*^ ^.e4 hu
c*^ tMX •^ u j,*{'^'; t«« d
o*ti ^.d^ %^ ^.u ©•<^e >
^*^x ^•f^ ^t^ Ml ^'" "V 3 T
<««& o.M O.XT ^•1$ sat c
^.^ MX d.iC 31.12 a
ctdi ISX X.$4 0,T^
s^ ZMX Xviftii ^V4J y»o\ f a
S,TX e.^ <I.^C
^«ddi ^.ut o.ct u
§.d QM «.iir { 9 ^ .
*i*W ^.Ul e.^c '^ u
^•at t*Ul o.n^ bn .. . ,
•
• ^.&U \«<>< ^ tAi^ f TX
dM ^«OfJC ^•Xi ^ IM S£
T*0t dAX IM ff t^ « it
e.ac )t»tJt]: i- r>S' TX t**T I
tWiat ZTEB
BaokUns f<Hiti
TltA^ Mo« :i t 1 ll
a iiM»} 13*H3 13«315 33.^3 313.32J
h <la.) se^is1 ^^•?^ 56.7!^ 56.75
t (ia.) 0*153^ 1.M l.$li$ 1.5ltO
VW 0.OT 0*837 0.?37 0.237
•A a6«8 «6.t ua 06.5
h/% 370 367 367 368
4^ tmumoftd} (ia«) 0*0^ O.0?7 0.009 o.orL
a^ (BMBltfU) iiM.) 0.m o»<ai^ Q»0(L0 0.060
do <Soaltof«tl) (la») ^•OiiU 0.061 0,0^9 0.0^
cr «a.i («i|»») (|Ni4) 337S I7»J 3m
<r ©r (tliiiwr) Cl«l) Hit 3830 3030 3310
cr nr (»X.O*K*«) {p«l) 5T30 2620 3ao 3190
cr w (SaMMOX) (9«1) ^0 3^30 im lam
cr «r (SiMilnNdLX) <F^) ^m mo 36S 3m
+ t3*.^ *733 -6.53 i-7.
«» 70 •
rv,*«<;!
4 c £ X
a.. . ::x ?iti.tx
^•^? VT^^ e-' v^? i^M
Qika ^^•'^,1 5ii?:J 5C5X»0
tcs.o "CS,.0 rcs.o
^•da ^^..^ ^»dd 8»dS
m. t^*^ TK m
fr^,
^
; ^5Qf».A t|JD*0 ^.0 {
> u->.o t^,0 «eo*^ <
i^B.^,0 ;x?x mx {*j
ocec ClTt 15T?C om
«i:^ ^cee m$t mi
m>rr > j't' ? m^^ o€Te
c^^ri y'-:- ".»., ecu «M





I I I! iiiii i —iw«»!iiii nil I i niimm II iw n m
«ai Hg<» X^« i^ «iA iMwiiwd i«ffts iMTH «m an» aide af tlw |)iL«t«« aad
^a "- ~T
—
funs £&p gi«« miEi»i«« 67 md 66 Isi f^il So* I|^ im ia«t« So« 1» «% a Xeid
^ ^ '. \ nil ^'*'^^/ ^ j^ nLav^iiMlMtt^yMll
IW f«i^ ]^« If <»i nn^ lio« 1 «^ ft loM of ^*
cr «r = '.^*'^^ .' ^0 P^
tSBBSBBSSSStSSStmtim m i mimmmmmtjtiiii
^tm wtfiKS l^a>iaMta»i Mho XTA .^i ^^n m





A 4il!t«e«iffe irai^ f«r^ 1» 9fet«iiw(d 3X tlw plot of KidUl strals ( ^cd
^« F«fc«i^Mipi e£ wwrtawai, iwlati^ of ladLd. strain fjp^H a^PMragc sl^rain
mm. % mm > ^'^^^^[^'?^' m VM -- h:%M mm
~-v>»i.D
-l>JB~




-yrr. ...rJi^ tjt iafilw^^ ft* ^^
' iit&lMIMVIlt tt:'
«4F iilir /..iS 1« «Ml)ir i) »c










HM - mx tt5tfe-&? ^ :4:iaiK
'^ iiWwT I III !»». mW iiiiiiiiM i ri ««- «-
"^sr ^X"" *^^^
** i^ySt) ' <-5l0 jKLerolB0liM/liM^
^* Cilttctf. Xo«l (Tqi»-«f^4l|P*aMi» tto^i9d[)« to ofetadUi tills •Xihi ao
caJURtlafiyiMi etlMT than t^tttt ilvitn tb&m IW (T^ and (6^ ^^3l } mare
iii«iiliwry» Aflw |3MlittK Cwt«» <£^ ^3^) tlm tangnnu tit tte «cte^Mi^>
fVNr t^pMi BNHftMnr 67 •»& 60 ijn t«tt So. 19» ilAt* Hb* X «fc & Xoad of
^2* L^ = «5I^ Ml«3?^ia0i)ft«/i]W^ (from ab^ft)
A pOot #f ILJL - <«i» <5j^ ^2. $Spf^ ft «tr«i|^t li»« ultii a i^epe
OGRtiX to tiMt OPltdLeiiX X<nh&«
8X
las*? (»Ct? - »x«~t?
V , i^ ^-^
••Eli i-m^m, ' %
. :< i t >. ,i. «r i








1 fti334 \£^ *'5^"^'- ••'- ^3ill ir-
4^ nflfca^ , ^
<7~






.jMUm iiiiorM I* II iiM lu * K
- a
h «^-i
*A A -'Jirin—mlin i I-
K
>?iMai* ?V:!ll; JU\«illt ""* -
^X^*f^
S* ftpiUiWa. liNwi (PwiiMaXU >i«tiwdi)« B«i»ttU«s tgrpt of plot dalMfngUiM
'ammmam'mmmmtlfmmmmmtm0m»mm)immmimiimmmmmiimmmm iii m i n i i iB i n ^ "
^M «aritiMa l0fld 4ir«etXr «• tiw l!itftre«|y| cm t^ F«axia of tl»i iklot of
JTor fMt )i9e 1^, fl«l« i»» I*
^et - hO$kQO 3I>««
(Tigr . ^er - l|6i^o pal
d^ = 0«oyi2 in*
y = 0.3 ( a ini i t )
«=13«313 lA«
I = 0.237
I -iai3 (ti^l« kO, p« l»36)
T= 1.000
^-160,kOO t^





tfSJt Liii-i'ij Ji'-»- —







10. mMLsm of aai^lclty
?or •ywrtl.Tm Bwi»«r li
^= 2.5U7 la* stlwiMw**' Q* y* <#!> ^^-^
v=0.d^^ In, ]lB«gw^^evs«r Q« F. (#2) = iaU0
t = 0,1572 in.
AtF=Ot %==!.$$
12-1,51




>a Cw v&J :\.Ka5^;5 '-i^:^jm &i^^:^ VT^': /l . -^Xs ^







1. Ctt^Murlsoa of Hettod* for Dtttsmttnliic <T^
Wfmmmtmmmmimmm
fbm *tqp"Of»tli> 'laMi«* wtUtoA gi^r^s rmlxum iMsh tar* Imme than
tlw ^tMovdtieaX bueidiog itroiti mad mf 9lkm ito lowMit giinm logr «gr
«qpH]MBtiil muCi^fWia «cs«pi for the ttraiiKxtnrarBaX »0|2»<1 iMeh wm
nBt vMMyit iM tbln o«M» tld« if Iji Hut idtli pv«iiint ixpiar&ias* tJli«i
«!if«lximMi« tl» «l»tiiia b«tt«r iwniXt* it Is awiiwy to aiip^L/ til*
ailMl to ft a^rlM «^ |il«i9 f«r pbUttt of tlui 9mm wUm tel ImvIiik
^OlfiraBfe iiilti«l dftdoetloaio If & Xtao Is ttasn dnoRi throog^ tl»» tta^
g«nt iatTSftoMfjw «Bd eactrapolated to tlio (FWidLSf tbo iat^resfrt ropro-'
iNMil* tilt «ritio«l ttriso for a pilato of mopo initial 4ofl«etioii* fj^is
MitiMiA 1MI not v»wkfl» f«* tho omfioo of platoo tootod in this work siooo
ti»ro i^pipoimdl to b« no woU-doflnod lino -^trough tho points^ k f^arthar
diffioaXtor in using t^ *topH>f«*tliS inaso* sttliod is tiMt a largo BBNlbor
of j^i»to neast bo taksa around tlio ^wokUng poiat» and onsi tJMn tlM»
yi^gpmt tamsoot mxf te aowndiat diffioiat to 4rmt*
difflcmltr of draMiig tte tingiKt is roidiMOd if a suffioiOKt mmbmr of
Xbs i«HtlttMll Mtbod [ltd] and SannaU's Yariati^ [li] aro Iwsod
v^mk mtSmm tSso^y rathor than i»lato tlMior3r» Heia»rar» Ounm Hstbods San
}m i^^liad to sons iQLato situstlonst os^oeial!^ nbm tlm ai^poot ratio is
mu3iX and tlw I ratio is largo as is tmo for tM.8 oaoo« For ot2ior iplatas
tiwso as^ods mgy bo iBvalidy but ths fast tfeat tlio pOote m» stralg^
linos for tbo prosant tostt is strong ofidooso tbat tbo iresults ar« good*

In anor vviaii^ tlthcr ntthfid many b« IwlpifaX in tluri aWltlmaX poiisto
o«i b« tftlewft fnott th« striiic^t ll&a plot md m^ to iwr« faSIjr
dMnaft tlie ^-<i ciary* iib«a thm "top«ef*tk9«laMMi" 9r Hoaidki'fl wrllMid
la tuwdo Boiiit«ll*B witliod saim awmniuA prafarslsla idMB it oaa b«
usad aiiMs* ^« plottad peista «ra avaaljr apiood (for awn iiic!r«8iiiita
cot load) and alnoa the eritieal load oan ba raad d^jraatlgr aa tlM
la^toroapt on tlia P-aadLa*
2» l)an.aetl0n Haaa^trawaata
l>urlng tha taata aoMEnma lataral dafldctien aaawtraManta vara
nada along tha plata« ualas tha i^uuaad adga of tha aegla aoattaetlqK ^^
*a"«adfa ai^pparta aa tha rafarama U^ia. Ihaaa provad to ba praotieallj
vm9ltmBg siosa tha plata adjuatad Itaalf in tha aarl^r atagaa of load*
lAg^ aaad tha dafIaoti<»ia for tha lowar Xoada di4 sot raflaet haading
in th«i plata. Attaa|»ta to oaa thaaa fuliiaa idiaa aaktBg biekUng ttuayaas
gwoaralljr fallad.
A far battar aaaavoraaant of tha Xataral daflaetioaa ia tha plate
naa tha diffaraaaa of tha atraiiia in oppoaita pairs of gag^a. 'Qm»9
diffttraaaaa ^are directly proportional to tha msm&a^, and ntum. tha ^a^
formatioR of i3m plata ia ainaaoidaly Hhmy are preportiooal to Hm
lataral daflLaBtimi. Thaaa Taluaa are fraa of tha ^^aeta af an|r lataral
WBffmmaA (withoat bending) idileh wd/^ oootur Kit tha plate adjsata it<»
self to fit i& tha groaraa in tha loading bar* FtorthanMray thaaa
raadinga do aat raflaet raaidoal atraaaaa lAiloh aagr be prteast in tha
plata.
Initial daflaetiona mra aaaaured at Tariooa pointa on tha four
platM prior to placing than in tha taat apparatisa^ Thia waa aiMMMH
plirtiad hf lagring a atraight edge aeroaa tha i^iort dinMiaiffls 9i tha
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of tiM uafairsMis mkmog 1sh» plmfB hoflcoatal Mmtcrlliw dS4 »ftt
d^tixm ma^ niapkLo qhnpw iuoli «a a iin* a«nf«» Slii» it ma iHpeMiiaA
to MiMildtr thMi« »—ttriwHt« at Mgrtliiag otIUKr thm an ii)dio«tiQ»
of 1^ ifpnyxfjMita mgnitaia of nfniirtlaftt i»r«lvn»Mi» ISm iostir**
folafead TaluM af 4^ takma tr&oL ii» BonoitlX and SonUaisXl pilots e«»>
pare f(duTly WB3JL witli tiMoa aaamrad 'yaluoo «»>«|»t for tlit oaao of f^lato
Ho* X* (Soo td)lo niB)« la tbo oast of Flato ]fo«> 1» tha mmmanA
TaXnoa wara oapoeialljr daibioaa daoa it Kaa atoa—aiy to blook tlio {jilsto
into pilaoa prior to loadliii ii^ ovd«r to aake tlM long adgM apprexl»ato»
ly atraiglit. ISte oodraiiolar ooMpilaac lifdtial e«rtPiitav« affootodi iMi oaljr
t&w ai^pilTi3jwit ifiitijJL ^flwfufynoat but i^pparatBtljr fiuidio t^ p(lata wmto
rao^Uitaat to laraalcliBg^ prolMfelsr iliifio aero anatur was rofBdJPod to pv^o*
4!BiD0 tiM final ainyGtadLdal OMifi^ttN^oB*
Jo (lilllMFatiilui'i of ^aua BtirisliMt Hai^hiao
Ihuring aaat of ^w toata a 0»100@ Ibo saga naa ooai»»etod to tte
v^ipvs' iiMttifol4 aaiA tlia piHMHraara foooi^od alflHig vith tbo otliiir data* Hm
gaga WM oalilvaetad «rb aoir«ral peinta aai ^te vwvQM plottod* (Sao
Hgo 35) fa oiitaiii a& oqniinilotit gai^ praaattro a« iaelieaitod lar ^>e toat«
iflg mmMsm i^goa^ tlia total imlioatad locA ima divl4od hf tho total
^aak iron aroa of ena aat of jaokoo Aa oaa bo aooa imm Hg* 3$ ^m
difforaaao at 26»006 lba« Indleatad loa^ oa tlio toating wmMjm, mA
intogratod |aok leaidti^ i« idMmt ^ Iba^ Iitr^pelatad to >0»000 l^s««
tite ^pppMEiaato naga of ttltiaato pl&to laaM, tkU ^ifforaaaa baconaf
alMmt 9^ lba»
If WB a&alivo a fk-oo bedjr diagran of a Jaolc it ia poaaiblo ta
dr»ir aeae oonBl«ai«wi about tkda dboMnrad diffaranao in V9Mja§0*
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FORCES OKi A HYDRAULIC
JACK
n
f!rwi figa }6w§mm wfSM mm t9^:kmam
f^W^A^^B^f (12)
rt^P^Aj-S^F (13)
F » tetal lo«l OB I<-^««», (Iks.)
?j, = Jaflie iat«fwa. Igri^te«ali«» pp«8siir«» (|>«1)
ij=total piiitoa «r«« sf 99<rm 4«&)»» («|« in.)
S ^%&tal riftorB s^^riDg feres itf mrm i«e}», (lb«*)
r ^totia. iHsUm fore« b«itiw«!i J«i»k ?«!• mA ^k earlladw* (lbs,)
tiift diroi^UiB ^ HSm f^sti«m foi^» f ;> i« \amm^
fm& mffaMMma (12) «id (13) m hemi
ilsf<»rl«BiiMiel;r ^^ pressure gig« «fet«^«d te <yie Jaek auoiifold mM
tm% »mmLti.ym mmh^ at or n»cr mto rotillngs to gbm a Talus f«a* S
flw r^mxLU i»xlio«U ^wn^ tl«t if tlia UvUsg mmkim g«g« !•
f > P^A^ or
? «» F4A . > o )!«a^
? • S >o er
F > 3
TkiB v^^t 1® i^bimx^ uliaii fx'^O aisim %tm Sfiriag foroo dm9 ladoed
jaiek friisMc^ and irot^r^ the rasm t@ the initial poaiUcoi.
.89.
k-uq; twnwiiH 9UMrflPiil XiMiatfnl Uml ^j^%
i^ss€£) «iDf9«f. f;9v<5s 1{^ A0^«t inNfi «ti*VT iM«#~ 8
««aMii ••«» aI ^«ei csir ^mm frntti a^ smttB friiwiil %Um •«« IdbM mk
s«w{ «r (CX) iMi (if) mmiimm xm
Am •<! * t
U •ifti MitfMM tiKttM# wtf II iMi# <iaT«ifwi al)ioa«t ^i»m% Mff
m o< 8 « 1
iiiiimltflljr i^nm tl» Iomwi dsUu liiNtvir^ tlw ii»«2^i« lOmm tb«i
naehif» gag* r99MmtB mtigr b« oerr«et« but tlw VMPiilt* «lso eMt r^»
BmMm dooaBt «i tlslt •smniitiM. Oa this bad* tlw «itkMni ««•
fiMiled that tb« i«g«s of aashiiw So* 1($ b« ealibrated st I««st i^
9»fi lo«d« 20,000 Bm. It WW tvmA tliat th« X«»t ealibrstidD test
tMti pcrfionMd la ^rlX» X9$0« Us^MPtoMrlclgr th» ^Oibrtetion «m Mt
^MviJtsA iB tiMi for inelmdon in tills tliMls Irat mill « MMdElnuKlKlMi





y. DETiaiaiAtiQii car xo«iP»& w^mm
mmmmimmmmmtdmmmmmmmmmmmmmimmmtmmtmi0»''mmmmimmmtimm
fb datcndM th* wdiaus of »la»me5.ty of t)ui 'Mtt »9MiMiui in
Itel«ny tiM ^ oonilstt ef « fr«Mi iriiioli ItsHAM tb» gui4« pilAtM
»)d wpmimm in 9lae« ami etmiaiiai a subpirMiB Ixi tlM font of « ^xing«r
vliieh beairtf on th» ^pMiNm. 2k» stMil said* platw ar* xillad with
eppoali* Mufth otlwr la tlia galii* pltttM ar« 0t«cg«r«d to -^tat l«t«r«l
extanolQci &i tht wpmlmm, la paiwlttad vbnei a lead la a|ppli«d« fins
B»gg«iilMHfg«p atrala gagat of one laeli hmm langth ara atl'taclMid to op-
poalto adigoa of %b» apoainaii ttorotigh ipnrtisroa in tiio franoe @«d^
plate pposmro &bA oantartog la aoaoag^HidMd ^ adjuatlng tiio 3/6"
lostirlod soraiNi wbHAX tlnar ara ^t haad tl#t»
'Q» ttpmimmst vaira rough m.t fT&m Htm aana |ilcta and la tlia aana
^Iraetloa as vara tho tast platoa« 7Mt j^jd^aa mad eoai^vaaloQ iq^i»
Mna roaalirad tha aana aurfaaa pfi^pacratleB mmk tm 9«a&^ or aiiiot«
blasting or fAjbklisg*
THaam apaoiaana vara pr^«2*ad and Hlllod to tJio final d,l«aiwdoBa«
tha tkUlraaas vaa «lat«nitoad In tlM smo iiaeaMr aa that desorlbod for
tlia ta«t plataoo All i^aolaa&a inra of tha aasa l«agt& a»d iiMth»
Omdk3$^ X 2«^U7" vBsi&h oonform to tiM ASTM ataiid«r<da of a 1 to 3 |ir<^por«>
tl«a&<» (Soaignatioia ]Sf»337) 7)io raatilta of tlia tluraa taata ara glimi
la Fig* 3?« fturn^ 9ap* aavoral poaalbla aooroaa of arror in thla proea-
duroo fiaa groovad galsla plataa do oot parslt eooplata fk'aadom of
lataral «ss^ma&!m» WiM hem dtt^st ppimgriJ^ m. tha datamlitatloii of t&a
!il Sf-nJ!«rJ':r::; rs; t L:* -''f ^^ lii- ^Iti'iiln:^ <-',>'.i
t^
mrt ' '-.'"' *'\ '*
»^« 0# tellSi:- n.ffsX <HSftd Sfr
»i»lx?f^
«8\r







*^miiami t ^ i m "m wt tiis.o
Mi¥lS 9%» 8^ttf»^ tfrx. »inl^
••vnq «M# ai ^urritt
.'fcCvi 4.S1»TW ..;^ «;^ iii
le lidb»9«l •*0yC9Mw ^Jsvsvq miMjG; t «vrib
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ffMd peint* 7h«r« 1» & frletloi: f{>rce d«vel«ped betw««o the Bpmimmk
AQd its iBid« pUctiHi and aXso ^«tif»«a} tte j^UsaCAr- md lt« siixld««^ pa^«
iJUmlirljr ii* tb« loadls^ tfhotiXdl b« wicrsii* Siiio* lb* surfft0« of ih«M
sp«3cis»M» WKS quite rcmght our* nae taken not to ti^iten the kmirltd
OQrma «mo9slr^ eBpeelAlly tAoM thm prism r<»«iiXt <Ni|pMt«Ml not th*
M04&ltts r«tb«r tlun «i aMkiirete /iddt point. It should be not«d hov*
•wr tbAt imeli « friction foroe would tea^ t« ralne the ir«lui» of I*
Siae« the «!»» «if B found nae •H^.htljr bfdow thftt iMeh erm noold
aeraalljr «3Q?«et for the t^rp* of eteel tested, it ie pmhi^l* that tlie
edtfeet of sueb frletlGn kss oot Xs^e mad vajs reeaonaibly 6<iiuit«Bt for
ell teete.
31w TurletleBe eeeuriiif in t^ etree»*»tr«ln eurve 4^>eve tlie
|ir$p!»rtlonAl liidt er«e probebly eetieed bgr uaefeneee in the lo«a die-
triliutlofi eeross ^e Xoiileil edge of the 9gm9Amim» X£ one tiu&m wim
loaded a»re hMnrily than ^he oth«r^ the etrain on ^uit side notOd re«oh
the papoportietwd Uxlt before the other aide and caaae the ourre to be*
ffwaa sMre UsMar at vavtooa loads dependlag tm the dofree of uttefwaeea*
The polsta r96^rded i^Niva Ita proportioned liMlt were recorded after
reaaonahle yi^ldias had ttfcen plaoe but no attempt wte Made to nalt
until finil iral«ea of ^e load aad Ite atraiit «ere reoorded. for thla
partleular stuK^jr tm accurate vmlx» of the yield point le not neeeaaary*
It ma felt that there ime no need to ptgo'mm thla phemmanon farther*
It la beHarred, hsmfmr. In the fMire davelopiBent of tide teat prograHf
esi mcm^stm valtia of the Tl^ld a^*«ia will beeona iaHportant to the








luAi mmrHi oalu tei
"^iii&'i «^ iMi»^ &£i««i ••veil tuMQ^^
j uo£/mS xSMI^i^m mm immA l >» wXr




mUMS me. ^^uzij^js:^ oxsumsmmh
m WH m
Speeifieations of Ce»ftrawioA Ttost Trooe&vc9
f«8t SpaclaMmst Cat f^n »» plscte at test plfi:t«s and in
t^ Sam (!ir@dtl<»i« HiU«d to 2*5^7 x O.SkSS
IbsIws* three wpmimwi tested,
Strein fVarrtMit Two type A Huggenberger •> 1 iaeh gAfe lenitli
lo. 219? 6«^ ?a»tor IQ^l
He. WXL Qj^e Faeter lom
Toettng }fediix»ii TeetJag Hiteriele leb, #g03
Hanufecturor <- Rl^ile* Bros*
Gipael^ - 20^000 pomAM
Sj^edaao* he34 In eoatpnttidUm ^«
iifiiliei'lt!' ml, faMBdt need*
7eet Preeedsres Knorled WLis lidXdij^ g«i<le fXictee ¥«r«
tlgl^tefluid hm^y hmaH tiglit® Xioad ^ jOwtut
200 pQwde applied asd reletiMd eereral tismi
to ^Mek K«r« rMidiafi en StKieiaM»%cr gegee*
UiaA vfffiSM la liierttMmte ef n^prteadxateil^
$00 pomade. Qefee reed et eefib 8tep» ^DdsOas












Date)! 2!^ M«re& l$$i& B-idfft (kaaxxiaam
T9stmi z
Plttto lk»«: 1 io«d A«fiUi»«Uofi - mimm iiMpMtf
Stnda likUofttor Jm^km So Mm
S«il«X»e>. SS?ftl30 Btr - 3/^" C^rocnrad)
^rp« K 0«»lwt m SlQfPtMl
6«F* 3«tUng 2.CQL
ImkI £«vo 2 ^ 4 8 10 12 111 flMl
(kipt) 2««
Oif* ^Ivfllii IiKBUMstor Sttidtitopi <idef«lD^iB«Aa^)
1 8-60$ 592 5^ S89 562 5m 568 $m 60lt
2 7-177 1^ 158 152 150 m5 m 136 177
3 9--^ 210 205 ^» 197 190 187 ISO 152
k I4-407 km. ^ 3^ 376 363 ^7 M UOO
$ d.752 7^ 7^ 725 721 7U 706 TOt TSii
6 7-737 730 Tte 720 71S 710 708 6m 7U1
7 6*732 m 792 783 770 7li9 721 6m 783
S S-$57 5^ ^31 536 $k2 552 570 ^ 562
9 7-a79 191 151^ 171 152 Iia 126 107 168
10 8-866 aa ^m doo m 790 791 792 670
u 6-65fl 666 m^ 662 662 ^9 660 657 657
X2 6-1017 972 966 960 nt 9^ %0 9^ X(mi
13 8-673 a^ mi m mo 836 836 833 660
lU 9-^7 261 3&Q 2^0 230 220 208 193 270
IS 7-423 380 380 376 372 367 365 361 \m
1£ 7-907 1067 1077 1071 1069 la^A 1058 IC^ 1050»
17 &-a3o 797 79s 791 790 7S7 787 783 837
13 9«2ii2 272 m mi 260 m to 230 2b6
19 6-aaoc 970 962 9S7 953 m 950 s£7 1009
20 7-711J TibO 732 720 710 m 682 6m 718
a 9-021 090 079 071 067 059 ^0$k m 128
22 8-200 220 ao 201 190 17i 168 ih& 201
23 7-1060 1022 1013 lOOS 10P2 996 992 99t 1066
^ uai m m M y» 390 382 367 U2
^ 6-936 m m m> 075 066 &3 m m
^6 6-3ia ^7 m 320 ^X) 297 ^7 rn 3U
27 6-^0 790 760 76S 760 1^ 1^9 Tk$ ^
28 7-911 9^ n3 902 m mt 870 mi m
2^ 7-1^ lai 157 JM iia 131* 128 xn 202
30 7-762 7^ 762 m 75S 7^ 7lb7 73a 'm
SL 7-U60 I6k 1*50 Wi IM 1^5 ioo 1(20 It6t
32 e-U7 m ori ogs 067 oai 062 080 ua
33 0-^ m 610. 629 m 600 580 557 653
3^ 5-9^ ^ 952 9i*7 M m 9^ 953 987
3S li-750 •58 7^ 782 7^ 679 6lil4 595
iSm36 6-10^ lao IC^ 103^1 101*7 1061 1090 11^
« 95 -
^^Ki. i
•^SSS «'^*- - ««««Mii»,WI X..-.*,«
(*m>i«)
;;
rfst - »« oam TSiSiSS
J&.J! SUtMrttlS
'«i« Ac »x ox 8 «
^ S ^ *i!^ as S ?M ?S5 5r>f aor /r TO" S: S i"** '^**^
^ i S S i 1 ^ ^ J
osor o« a* !l JS S! ^v *** *•-» «
«« fsof jwr xTOx mu tSox »M i-i
^ S S «!! w o^tt M-1^ Oh jIk AWi a^ ZTT ^ Z
^ nS vS ^ *^ £fc< Ax
JiS ^ ftl ^^^ ooii 9CI4 aju ST 1x23 S
M Vi l^ '^"' '-^^^ 5a Tik iSi M
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l«|«t 31 llsroh 19^ IMB^ Oondll^dilt
Ttuft ISo^t S
HiA» U0»t 1 ia$d Aypli@cti«m - UMlMtoi HiaflpMate
Strsia IbaMjoa^Ufr iWlQB mmm
S«rlja. »b. T3$S130 a«r-3A» (fl«fcj1
tsnp® I SttalHft .»
:
Sli^lii SiO^dter 3/3^ mLmu imm)
&.F« B^^Mm t.cn '
UmkI S 20 :g«m 2i) 20 o«itt 2«ro Id 20
(ldi}»>
3?! m 520 350 sm 150 5^
IMVB d (ioelMMi) Stratn ladieMtcsE' Ba«tfl«K (nioraiai^M^lJio^)
t *31^^ .525^ «e9 660 $n 37 6-$20 67^ 7^
a 5-536 $a 6ao 38 7-ii67 ^0 150
9 .jia .335 7-^50 nk 105 39 M^ W! 1*29
10 6.^4^ 870 018 40 S-45b W2 323U .32g .:^ 6«£ii6 610 ^ ia &.aoog 977 9f9
i;g 6^m> 977 m u WS7 saa 867
13 >m JjjOO 8-672 M m ii3 7-1^2 1206 120?
ih 9*^9 8^ %m hk 7«§60 m 508
IS ^m .4^ » «• «» m 7-4180 n^ uao
u « m « u l«7ao 7H) ^3
17 .360 4i3^ ft-i3a SSI 932 k1 8.»7I»6 73S 666
la S-ll^ uitU t(M m 6-1051 lOSij 980
19 .3S0 Jm 6<40P@ 1^1 1^ h$ j'^ak im 430
m 7-710 562 ii29 50 ^1^9 1186 niia
a .319 .375 «» •ft «. SI 7-510* ^96 490
^ t» a* w 52 4-€ai5 791 749
23 .30^ .51S 7*1360 975 9$«i
E
^397 321 m
n^ S4i@S Ida 316 7-31*3 ^0 3C^






tig M 5^ 216 mat .267 .2S Ttk 71S 57 ^-m 908 830
li 7-903 m m 58 $^m 398 411
29 .237 .223 6-01^ 11^0 1110 59 7-lcm.W3 827 68130 7-753 733 673 60 m 609
31 .211 .IS^ 7-^7 370 309 a 7<^5S 426 313







35 .t3X'^ •2^ 14-773 k^ 15?
36 fS-990 xm %UtO
» Btt«llfig» taism ha^mm &m piiitlim 7 it 9 «r 33 4 j^






















nafy»i n April 19Sk i^M^ Gttiftitlim
Tsst m>.i 12
ll«t« M^t 1 LMd A^fliei^loft • Bn^ W^I^^^M^P
Standii InJbUtttlor «liQtBi 9iSMI
UwiaX m* B$i3L30 Btv - 1/B*
SSnpe £ 6airtE«%t BoubU Sol^kKT lA6" dim. < )
&«F* SatUaag S«€a Mmmmhn KUt« r«viimd <9» m Mjus^mH
i^Mii K^ Usm S 10 20 Oagtt 2mf0 2 1© m
(idirti)
dsge a (In.) Strain laiSjMtrar SMidtni (nlMr^aeliMi/iash)
T .m* ^193 767 7®^ Tm 37 6-50S! sm 5tiO 597
6 5-^iO 553 533 m 36 74t6U 162 399 3%$ •ll^ 7-^ 376 m. 39 640*7 450 m km.
10 a-a27 da 773 729 40 84i35 Ii02 3U 260
u .^m 6«.^ 636 6MI 670 111 3-990 991 997 ICH
u 6-iosa 1007 ^3 9ba kst d-9i45 937 912 m
^
•«* s-sa m ^ a78
^
tskst 2130 m
9-a^ m 1^ nil 7-561 5*^9 k91 140
1^ .lOS t'^bn yi3 420 ^7 h$ 7-0163 U5?
7at
nm uai
16 7-100 m 876 a*! k6 7-726 710 ^
It .13? M35 m 7f7 ai9 k7 S-730 719 699 &^
la S-4^ im xxm 1119 m 6-0.061 ISM> 1003 m
1^ *i7a 6-590 m 990 vm U9 7-390 m IB 379
^ 7-73^ 720 TOit m 50 7-^ 2Sb m 23»i
a «2io 8.^y.03 wm X0I5 xm H 7«^20 1^90 ms V '.r.^J^M 7-^ $n 531 hm 52 k^m> 620 ^3 -m
n .276 7-lObl vm lOM) 1059 1 6-375 367 j^2 ^9^ S*4f02 m 3S9 ^1 7-3M) M 337 330
s$ ,m 8-^ §96 m 879 55 7-W 796 757 718
m M3U m m ^ 56 7-120lj iin nm IIU
27 .302 6-8m m §32 839 57 8-960 960 mi 930
S^ 7-afS mi 87? S8 5i 6-X>7 360 352 351
29 «JB66 6-ll81i 1135 1159 U^ 59 7-99^ na m 992
30 7-'^ 7^ 700 670 60 e-i*53 2il9 hUB 395
B .tt6 7-4tli7 m 451 ^ 61 7-5^ m m 492
32 7-40^ im ism 1070 621 $^6 61^7 m 652
33 •ag a-430 611 m fid, 63 6-6li3 620 $m. 530
^ $-963 m m m Oi 8-309 305 266 277
3$ *20f« Ii.-6I3 m 716 mo m 7-705 m m 6S2
36 6-il3ii3 1^ 1000 97k m 7-103 69it 69^ 707
























ttft^fea flMn^ecr flsui^ $$l0Mm
fHiB TXl
ItsUs U A^iatiXim III Btfpi QMiltllQB
XteiiiKo«s Ik
fldttlla.t X ImA AjylteaUen « fhm» mCTMaNBlii IDstSifltatfir JM»
Surlal }fD* £^m30 Bht - 3/1>" (fl«fe)
15n?© £ OiMlecft - SMfekU $flllliiia> 1A^« dlffil* (Bf«)
e*f• S«lill«« 2.C1 nmmrkt TI[t|IWiMtilil»nil| itei
iMii Zfiaro 2 10 m nm^ Zmfv 2 10 m 20
(lel««)
Qagtt a%rai» Xniiit«lor Ecadliig (»i07«iiii^b««/|jieli) d (iM^MW)
7 6-m ?e3 7^ m 37 6<6^ sm 588 ae a9>^
5-^3 9a sm, 570 3a 7-477 l*6ii 376 21«
$ 7-315 :^ 2@3 2bo 39 a4»62 liTO m ii69 •199
10 Wk3 a37 ay* W iiO 84i57 2i50 3% 322
13. 6-6SG t4f ati 6^ ki 8-1065 imji m 972 •213
u 6-21021* am^ m 907 lit Mfe3 9iiO tm m
X3 s-^n m 862 m li3 6*01263 ^0 m 232 .^7
i8e Qie kk 7-57S 557 520 ^5
15 f-ksk m ij27 hm W 7-4179 1X72 1160 11$7 •1^U 7-^OS ^ aMi 760 u 7-7i^3 719 m. 626
17 0«aa9 a^ 816 823 hi 8-tii7 7U7 726 Tia «283
18 6-1M2 12^ 1207 mo m 6-1078 1071 IOI4O 997
19 64003 m 990 1QQL9 k9 7«4i09 3^ ^ 3iiO •262
«> 7-732 727 m 5B2 j^ 7-266 260 221 15@
n $-01^1110 xim me u 7-539 531 i^91 m •106




6«390 m 312 ^9 .1^
372 j^ 7.35s ^ 327 2^
2§ M26 ns m^ m 55 7-a26 791 720 637 <»123
27 6-W t57
m 220 S6 7-12211 1209 117© 1136
810 777 57 S-975 967 919 862 .ICS
26 7-9U 896 m2 7n 5a 6*390 ^0 370 350
29 6-i^^iaqg nm llSo 59 7-1O0L2 1010 96a 922 .079
30 7-7S9 7^ 730 61^ <fi0 a-471 1*69 hm
31 7-4*6^ W M40 10.7 €k 7-M ^ $m l»69 .062




900 i $..663 6ltOS-3^ ^7 m290 2i^ ;iia
% fe*7<a 702 $22 mk ¥ 7-732 m ^ 682 «175^
36 6-1072 1022 m 16 7-715 719 6M
* WmMum tiiBW ^utmmm mm yth^ ts^ 6%km
- 99 -
.At
^V^OK'. 0ti% <- ««M^: ImmJ
Ife:.-.
i*««i *vlM.vi.^













mmt %h ^(siX I9$k B*ilMi« ^meMMjam
1S»% ^.t u
PUte Ito.s 1 Load A|is»ll«slioii » t^tm^ HfiMito
Strsi» Isad^ator mm1
BmiMl m,» !)$taL30 B«r -3At" (n«fc)
type K aafekut * D^nddlB Solder
&*F, 3«ttifi^ 2«0li lA^** dlKa. (new)
LoaS 3^n» t 10 aft ttit* 2ero 2 10 20
7 6-42? asd 8^ ftLU SI ^^m 616 66k 672
a ^«^ao •^ m 362 ^ 7-371 3^ 231 lk5
9 7«^© .tso 277 m 39 84t33 1*1*1 ik38
XO 0»?I7- ^ m 40 8-398 373 332 2^U 6«6li^ 43T « 620 U 8-958 ^7 920 906
12 6«X0£^ » m 892 1^2 8-905 asii ^ 71*7
13 W33 S3g ss$ 830 1*3 7-1230 1223 1205 3198
lii 8-1^21?. X217 117it 1U9 y* 7-538
7-411*3
521 i»77 ia3
35 7-uai itOS^ 39© 2i08 i^ Ilia 1120 uaU 7-^70 aa 79« 72$ j^6 7-700 680 ^ 597
17 e-taa
il a-iao£
75a §00 812 1*7 8-701 690 670 660
nd7 nm lolo 1*8 6-10li6 1033 998 9b8
19 6^4^ f& 970 971 i*9 7-3ai 372 31*7 338
20 7-6fr 6$1 m ^33 §0 7-23I1 230 203 171
n a-1067 X0€4 1062 1071 SI 7-^y? k% 1*51 1*06
22 7*^59 $67 527 1*61 $2 u-aa 835 m 787
23 7-1^ ica5 X009 1007 53 6-370 352 ^ 21*8
all 6-3^5 391 360 301 % 7-333 531 310 278
2$ @»«6? dii; @^ 792 5$ 7-777 761 708 625
U 6*320 313. 2e^ 170 56 7-im 13^ 1162 1134
17 ^-013 607 7^ t& 57 8-910 899 ^2 807
28 7-idS ^9Q mt dob 58 4-^ 377 366 ym
2<? 6-116^ 1X63 1X^5 iUW* 59 7-964* 955 910 W^
30 7-731* m -m tm 60 84*36 1*33 \at \m
31 7-43@ lOh 3^ 361 61 7-501* \m 1*30 370
3S 7«^0®0 1079 10l»S IQLO 62 5-662 670 665 675
33 a-609i ai m sm 63 8..610 51*2 \m 350m m 812 ^ 7-12^ 12a i^a vm
^ 1*711 ^30 m 807 «5 7-678 5ao ii86 326
3$ 4-aQ4a ai? 727 W 66 7-702 722 702 751
iift-
rmmm




-Sfeo f »'u.'* -1.'. »'

















?««t ib»i 16 («MiiiiiM0i)
^•l% ^^^s^Lag Si^Ck l/W* iUm» {mug}
37 .j^* a5©» •leii*
.1? .3M a^ .119
la. •W 'OT »i^
k?^ .m *m .K»6
it5 .^T •^ .2^
it? .^3 m .21*2
1^? .as^ *^o .z^
SI .s^ .2:^ •20!?
53 -a^ •3^ •l^'
55 .^^ •x6i .n6
5t afO -IST -XiSO
5^-
.X55 .133 .13S
61 .136 on ,1^
63 .172 JU;o .l5ii



































6-85^1 1057 37 6-576 $$0
S^S9 235 38 7-W. kll
7-339 367 3^ e-it^ im
S-45? Ilia liO $-470 370
6«^?6 615 U 5-1G26 961
6-101*1 m kt s-w e?3
S«89$f f^ i»3 7-1206 12k5
a«iTO 1155 a 7-^92 530
74:50 500 ^ 7-12Qti 1161
7-?20 765 46 7-761 6fO-
a«^7 909 hi 8-770 66$
S-1269 nil kt 6«1<J6^ 990
6-1037 103Q 19 74i33 3^
7-733 563 50 6-iaei4 1200
s»n6i 1130 51 7-558 ii75
7-$S2 IM 52 ii-860 ao2
7'-I0?7 loa^ 53 64»0k 310.
84i50 371 5^ 7-3Sa 350
a-$i*3 §33 55 7-836 7L2
8-3^1 m. 56 7-1260 1209
6«a62« 7^ 57 ft-W 120
7-543 m 5S 64tB 396
6-l£17 IWf 59 7-1027 90G
7-7SW no 60 e-500 500
74t^ 307 61 ««.
7-llii3 me 6t MM* m0.
d-672 ^7 63 «M* «UD
5-iooa m9 62» «« *•
•MV mm 65 4»^tt <M»
raUm
« I^QUg^tJTixl 3ro«di»g»






























































B«.aifij? -ssiSs^ff «^M iiiiJ, m>i*«d imm %M ^nuoX oA (X)
S«ri«X Ho. 256130 i«r * lA" <flat)^^^
m^ 8«i38it i*-^oo 7-i3ae 7^35
a 1360 1^ 1331 602
6 xm i*63 136it g^
^ 337s 3^ iia2 1*35^
Ik 13B2 m liOl U03M 13^ m ViSt 363
aj liirn 317 U78 323
£d lla7 280 3509 27^6
a3f isu m
ik 3il^ 1^ 1561 166
^ iSlC ( 120) im ( 91)
(3-ai20) (6-lQ^)
86 1^80 imi vm im
39 1^7a m IBIO iS3
{9-^m) (M>60)
^ laiK) 318 1M9 M
U 1^ 2-320 1750 %^7^
Wm^mm Lead *^ 3^*S Idpe























0at«$ 19 April 195ii Jft«Sds« ConditiftM
T««tlb.3 20 -
FXftt* fio.t 2 Lo«d ilppUe«tion • ?mp Sflf^Mote
Strsin Hutieator J«eks ShlM
S«ri«3. Ito. D58130 B«r • 3A >• (Flat)
Tyiw I dMlBSt * D«nibl« Seliltr
a. F« Settle 2.01 lA^* di«.
<l«ge U 22 3 k' 5 6 7 6 9
LMd 4Strtin Ittllciftwr R««diag (adAnjlnebMi/iiieh)
iSoa ks Im ^ Sso ^ Iq17 Is^ 111
2 1162 ua lao z 399 1010 966 57lt 862il U65 m 1162 373 102ii 955 586 m^
6 lllt3 m Ukf 952 3U2 loy, 920 602 626
6 U22 m ni7 962 303 106l» 660 622 601
10 1093 mk 1079 962 262 1097 630 m 76?
12 1067 867 1032 lOU 211 U33 770 m 730
U 1031 aao 932 1057 7,352
^l090
1160 7^ 7^ 662
li6 m 9<^ 919 1062 1232 626 7714 633
16 9k7 927 m 13^ 1003 130ii 52S 8U6 570
20 aee 963 753 1219 669 11(02 iiOO 936 k^

























iMi « 19.5 Urn
• Srr«tie roadisft
- lOU •
JmW^' 'i'^* "^w- -.
OX *? a


























.276 •2J6 «8S .289
.2dt .302 •^i( •31U
.3^2 .371 .31? .3b2
.373 .k29 .kOk .^
.k6$ •$22* •522« *ijS7














^'^''ilF'ii' juitw&w *»» iAtZ*
Loud i\pi»lleati«B - Poai^ SaffMBla
Oiatot > Sl«gl« 3/32** teSMv
load (l«g« So* ]POaltioii from T«rtleal CanUrline
(on HMrlaoBUl OwBAmtHm)
% 2 «2it« •18'» .12« •6* el 6« 12» 18« ^^
Strain EaadiJiK
( in. X 1000)
S»«ro %*^ 8-W 1$ U m 82 6k 60 ko 30 05
2 $3U 76t 57 99 83 75 50 k3 86 17 03
l» 5a jm 55 m 76 67 k2 33 15 9 -05
6 507 76^ ^ 82 75 ^ 36 12 Ik 9 -02
6 m 761 55 a 76 66 37 30 12 8 -
XQ m 766 55 83 75 6k 37 29 10 6 -




^ 78 70 59









18 m 810 383 k03 391 356 350 337 320 320 31k
20 327 831 382 kOO 383 372 3k2 328 3IL 313 310
22 271 868 380 39k 378 360 330 316 300 306 ^7
2k 206
7-1200
9a 376 387 366 3k6 31k 299 287 2^ 302
26 10d2 1€(18 368 370 3i*6 322 289 275 267 281 295
28 m U92 356 3k0 305 275 235 222 22k 252 282
30 057 1871 299 227 U6 133 106 112 129 160 252





4^9ex Xiv«ll H itMt
xs s>€ff .^««cr
vJ.
"dS *8X *TI «d Xa "^ *sx- H.v^ •.:ii»» ii X
(0001 X aa }
580 oc Otk Q^ ^ Si^ ^ ^ ^ ?dT«8 sittj^a •««
m rx ->S U 01 a ,- ?0 V?. W 4C^ £
^ ^. ;al
€C S4 Td ^ lis ^. <>a^t iSi ik
i;(v \ 4ii SI ^ ^ a* sd a^ fli*T W h
^ d SI «C re ^^ ^T xs 5!^ XdT fa4 6
mae d ox «s t"C ^ ^ a ^it dc^t '«.,--*j ox
— 4 a 4S »^ L< 4T s^ ?l XTT T' sx




iff ?Oii m. 0XIB M dX




. dM xts tt
S".-i,
''".'••''
7(^v ' \ ' •.^1..




5^ /as V5S <*ts ^as S'Sl ^.t 5T£ 8dC ajpx saox i»





.; :^l V£i W XV0X T^ oc
noM xr
]DataSiwat
&at«s 21 i^prll 19^




Load Ap|»ll««iloik • Pw^ SagMiita
Jaoka Sbdm
Bar - 3A'' (0)




fl»altioB fS*Qn Tartleal CantarliiMi
(or Berlaoiital C«nt6rXiiit)
1 2 mSk^ -1S« «12« -6«» el 6« 12» 18« 2U"
StraiB B««tiag DafloeUoii (d*)
(in. X 1000)
Z«r@ &-1^7 7-411*2 266 225 171 120 102 107 15k 168 m.
a 1^1 Uk1 ^6 215 160 131 ^ n im 167 238
ii 125? 1156 S^2 2^3 152 105 m 16 13k 159 235
ii i2a§ 1171 252 200 IM 105 m m 131 159 235
1 n5?3 Ud8 22i7 lf5 IkO 99 72 76 128 152 235
10 1157 1210 W 1S0 1^ 86 65 70 isk 153 235
12 mi lf3ii 2^2 leo 120 03 56 60 nk lit? 231
Jk im9 226$ 236 171 106 70 kZ 55 109 Ikk 229
16 1000 1302 230 160 n 50 31 ho 98 138 225
1$ $30 1361 226 im 73 27 18 30 90 131 222
20 m iku 217 130 56 12 @ 72 119 a8










m 8^ ^S mc s*. ^t ddS Siiix^t \
'Jf-ift
''hi f.t r JSTJ
„.x C0S
Viiri s
'^S lU ^41 0@» m ^ d
>.« T^^ ssn: ctix »
iXi* •IC mi u
m V^ 4i: ' ;'A $l0i litSi «f
"^^ Mr ^x. ^'-•.'w 0^
^mi
.•:.
i<:i^ i.f.; •s cT x^x c^t Wvf.
c^ 6 -^/ «> t' ^< ~.rf ^jciiir J^ 01












































B'. iBldsrf^ $« B«9 ^*1Bmo9i9m of flaotie iHOkliog", loisr. jlovo. aedl*^
V^X* 16 #r» P» ^» 4ta3y 19^.
%• Bcngitott^ 1» W^y'aiit natiag Qlid«' OMproosion msA 9y«t<Mit«kie inroo*
•ttro't $KOMo MIMI9 liQl. ^j p» Bo, 1939«
5« BMlMoNl, ?.. 3»»« *tlMefar of tte flMfelo StiMaitr of miM mMm'', UA*
AM^A ^ ftn«i» wA atewotttil. ttiglBooni, Wl.
€g 9^ k^, IfltO-U.
6« BMUaM^ P» F«9 "BMOty «ni 1?ooto on IdM Kkoo^io Stii^litr «»^ nsfeoo
obA Sbi$!n»'*9 ^mt* AoKo. aol.» lea. 17» !»• 9« 1^« $^« 1^9^^
7» Bloleli^ F« B*« maumy» U n^, "A Cooipi mmmX on «Aw laofcUttg ^ivagHi
of Miios. »«soo«ttff«o'*» t «iA 1 ittU. ]to« t^» anttiii, i9$i»
Bosi; C0<»» 199S»
f« B(iii«uiEr» 3i«# a^^ VVki €o» **llitt I«cro«8laB iitltiilior m^HsoA of nadiiiB
U^ypor oaA Fowor !4Mto to eritioAl. Sfesooooo of euwipod fl«l^o'*» mSA^
10a BoaiiMMflty^ B*» Goeaor, tu «•« "BMaOittg SHwmoo of CIjhvoA BMetaapilMr
n«l Pli^oo ia SiMMtr*, lACAy fl*l.599# 19^*
U« BttAl.iMaiy» B.| Ommt, a« ir»« Btoi&, ll.^ "BMaolas ia ihOKT of ffiowtfftflw
n«t fSA^oo*", iiBA» n»i3$^, i9^«
*iot .
ivft > #t
.9^1 X^ ,^ .r
.
V'
„^ ^^ ,j(«Af ^•ttMHUyii IffiwNifwIft Ask •§'
'-'-
^Ti .I^ f>IMi .cnml .HomV t'-ftUEMi J«e
.m .urn timt' ^"wmu&mnm MbHH to
Clw9^ Zak«raltt«Bfc Mm ftQvnrts**, Hit Oenrwt X HbmAm, X990«
iS* Qm» So L«, "Ittiftrlin of film n«{fe«i Im eaviNHMii«n''» ftritUii A,t.C«»
S an& II So. 1?5^^ X933«
ttste of Hfcigimirii mmt mm^lmiUmn, 1^. dX» »« 17^ 193T^3d«
15<» Oaac^ S« l^^ "'!Rm Ittcitling of « fllKl HxBtiWiBliir 91«lo tMhir JkslAl Oa»>>
pf^ttDlffii taA ttt Mwrier Aft«r lBBt1lli>g'*, Britisli Aoa»C«, It mA U
Ho* SDla^ MOT* 19^0
X6» CS^j, S, X*«^ "Hm Bwalrling of a fliefe PiMif IMm i^sdMX CtsK^wmmim. «ni
Xt« 9ili«rl«r Aftor aMkUsg"^ Brltiili kJkX., K wiA II io. 8I7$» 0e6.« 19'^,
BrtL^lltlk ^ASoCa^ 8 ttMl M XO9 l!ojNl| IMl*^ XJFl^e
1S« B@asicn» X*a 8., "^ tiM J>igimrtiB» of tm^nntU't tmi^A fw tiM
AMl^sis of awfflflrtliWg fMto"^ 09 ftMHdMMko ^Otli ismirmimaejy feSxmmp
fiKiria fi^r&iw Noaia aniia H^oirt %69» 3;ite.
ao» 9mme€, @»« "StcMst Ii9«al^ llo(!lio& for loligRMiaiim Vilado X&ofeiMH'lr
jaMnnt tl« ]Pf«f«rtiS«ei3. ]l«ialt% ^«Kfo AittR». Set* 9 102.^ XS# 1P» 3l^# 19^*
2I0 iMiiajMgi* d« S*9 frnm^p «»; "Ploitie Bttffliltm <tf » .Itifftii^ilir rUilo
fiS« 8i^M»3.ji a« jr», "lio^nwtBOtioB ^ flofeo eooiprotoivo 0(bvwgfe!ts*» IftS^^
t|« SIJLI9 I» lt».^ *aa«rt for Critleoa. ®s»p*«o«iir« m»mm of flub atotOHfalor
- no -
Mm^ TBS t'ittioipn tin j$sN»«iriM»jKi: k^t^ms:^
Jinibmz
, ts, t'*T¥tUimM 'f»ifiiL mtimML •*%
*iAm3.
A^i ^aflfiii^ ii^^-t :.fafc « s^iis> ii 45*"g,.
aa ,tx
v^mtrnmimm ^ii0& ^sotem ^j»j
x^UbiM$mi t$t
^&
t^^w^f .<s,t.«i«ff is***? -szfjtf^^ AJhzse







S$» SofkiaSy !• Oa# ft»^ B. V* S» e«y **flMi XttttlAl IwffirllWig ^ 9XKfc
Hiiriumgiildii' ]>ihm|ji IMmp rumiiimi Smmmp MBd CfiQips'MWiets'*^ BPl'tlib
26* I6if JhKi^ Cof liMliliptiirt^y £• Boy BMMovfji 8« B«f llfJPlKSl> <Kf 9Hli2Jll 'SMffiM^
tUm» traK ntetaMM ott Sffnetlf* Hidth •«& BiiftlrHwg «f fSjKiM ia Oa»*
27« XXyoiiKiii; Ae A«, "flit I|j«feo*9QUuitis aiatoUlty ef fl«l«tt*j> B«A«@«A«,
7*ll« i:i88» 15Hb6«
tiOQfti Malt", B«A.C.A«» f^« mi, Oet, I9^T«
fwlMit&S.XQB Hmolt ImiiinxtniititiiiM fSLsfetwi ia ti1a<t1iitffiiin tiawl jdUuM^MiSMB
BMl«d^**ji IStiH^ l«foB. Xttifc. f• BMMtMgll* Ad, 17> X9^«>
30« %sMt0» B»9 UNPMr, I*y "BjiytrtiHital StudlM @f ^w BfXiae^iv« )fi«lsli
dt mumjtA SSmt^^'p MJlXJl. fJK. 83.4 {UmaA), 1$3/S.
3X- Uwy* S., "*Bte B«Btlaf of B(wlM#i2ar nt^m wiiai I«V8» B«a*Bfeiowi"j,
8<A«C«it« TM. &^9 1^«
JMpiBit Bfftett^iOB JOdfii tl» Q^dUMkiAd BliWi**^ B«A»€«A« 7<,B« 733? 1$^*
33o Mmt^mrmff lt»» '*%!»» IfyasMifc liiAbli of tlMi Kl«fe« &m OmBK^mAma^"
»
nji^CJi. f•»« 833 (Sw»^) 153T.
3li« MmlSMftM^y J» t«> "flttflatliig of @a^pviiM«d BMflmpattr H«l«i ^tk
BoiXVin Bdlffttt**^ Jottsf* Ainpl.« meik^» ^»1« 4^ p« A^^li, SmM, tfft^
• 111 ••
,«»s^.JfcW!5 ..CT^k. ...-tn^t ^^yi^'- -^^fi^ '^zi)^^I:^i St.: ©..;x^M" ^*T. .« t^f%6^ .<iS
U'J!A=.i'i.''.^»;.' C-i







'^ 9k«ismmL . . ...«..;> ..j:.t*s 49li«dE ,"
i;.^i«.^% .
i*m»&]t^^9mi'im, m^ms
Sttok KUifeiac miA ^m AimUftimi of Hm mmiilti ia aAa^oK to tte
^^^WM» «f flMk ys«kiat i» e«rt«ta Oommuam o«r iMdiaft", ttMlp*
of mM^m i& €MprMMiifitt% ii«x«$« aoMvto xxxxa fiiiii«» if3T«
Ii0» if^aljNUfeoty $« A*, "i66 flMi Bttflfclitiiig of XiitoK«l%t««6ljr Sui^ovtoi
n«£lwi''j> na*f. Ttmi^Mf fSemm t» t9i^*
li£» mmv^, a» !•# *8i»«Biiat or v^un^ag in OBgiitfotiaoB*» i«il«&*ii*s««
iRnMMf*f ^kb91'9 43i p>$ iSCLg 1935
«
i^3e aelaaoii^t ^'^t ^IMfllffiaBff «9m flbiff»glofet«n'*$ fmsm Vmiimp9& WKimt
po Ml, 25 WmmtMotp 1930»
^« adawjioXf Cl«« "atapojgtln ^^ 9k«nov«rtlar SliffHaiid Bislpi <tf SI^imi"]^
aoo» BeiooMr il»yii^« ^fA», t• a^« X9li9»
SSgi CaHpK««itoo*'j» ll«X«f« IBbooio Obuso* XIXX^ X9ff«
iiSo fiiiilwiimiiiit U» Wim» Q*, ""manmi^ m ^temn^Om W^A WMm OMir
ango @e«9aeoofttOB*9 XJk.CWk* 7«t« |$)S« 2.93e«
• 1X2 •
mM^ •wNHnM *«fJNR 1» HCIPMNNI war «4( •! «X|Hll#JM JK
J- .=,Ds^ ^tm .q ^lA urn ^*mMMm mii0» mrsm ^m 'wlUbeS
.Xt^l ^mM Aim mviiqD .V.X*^ ^*ml9mm^ttBQ ia mimX!% %o
MI><iffliiaiH ^iaiMitliiHBtol to jffttifawg «ii 4(f «Ji ^'(l ;i^fmmi^M^ .Oii
*^./, ,T^ .l*f «^S.A,lf ^*miitm n^m»w^m^O
k7, Mefalur, K« 1«, ""ttw latlMKto Wtrmaigl&k of tbla flat aMctc la Oen^
frtiaion* , Oimwrtwila AftfQ8M»tio«l. I^ifeMnitocar ]^* 87? Oilil^EHnil*
Dsatitut* of f9dtmi&logy^ X933*
2i8« aaaaamlX, R. T. ^ *"€& tte AbsI^jtsI* ef Ba^trtMHital OtotrwyMw la
pTO'hlMMi of SlMtl^ie ataanuty" » FPoe» »0!r» 9oe« IdOnAeB, Oar. A,
¥61. X35> 9< 6Ql> 193£«
J»9» a«0wtU, K. Z., Sdbwwrts, l. B., "Cntif^a S/trmmt Wot aa lafiait«aar
aaA SlJfMt atovM", S.A.C.A, V.ft. L»3^ (ARR » ^a3)> X9*»3*
50* SfeewaU.;, !• £.^ "CMtieal flteaar Strata of an Xafinitaly Long fXat
Hata vltli liMd XlMtla Aaatvaint Aivdnat Sotatioii AXemg farallal
Bftfaa*', ir»A»C«Ao W«Bo E.-it7iS> (Altt • mSt), 19^3.
SX« StonaJJl, 't» 2, , "A tMfiad IBiaory of ^la«%ia BMoMIng 9t Qohmum
mA na^aa", S.A,C»A. ¥«»• W, lpi».
5d« afcovall, 1« Z.; '*cntlQ«l Shaar Stoaaa of a& lafiiHtaly Long ^lata
is tba Plaatie Ii^or'', ll«AoCJl« 7«ir« lfi6l, I^.
$3* dfconaU, B« S*i "Bieiaiiig mv«ati^ for flat Fi«t«a aaA aaottoaa*'^
5^* awaaai^j B» Jo; ""ISaa ©ts^aagbfe @f fiuU Fta^ing Ulai^ CsMipraaaioii"
,
XI. So &9ariMnfeal MoiaX BMia, frofraaa fia^erta 1 aaA 2, 1933«
5$. Tiaoahaifto, S.> Biaogy ci gU^feic Sfcabllity, Hadrai^liU Book Co.^ X9^«
56. Toa lEaaeaaa, ¥», Sacdaar,, !<, s.^ Soiia«lX/I.« &»» "Ulia stragfeii of
SlUa fiattM la Ooaygaaaioa"» fraaaaotioaa A, s. !!• E«; ?01» 5^,
Ani-5^5*53. X93&»
57 tAMBft# €ia-fah» "laa^Uaaar Uuria Saflaetloa Boaadteirr IMOna FrOtalaaa
of RaetOBiaJar nataa**, 9<AoC,A<. T Jl, 1^, X9>»d.
-U3 -
'?,.5li*:?a
^. -x-^ysi,-^ '^«fc5^; ^^JB^ ^*.i.i«it^*J^ aiJii**^^
'r<ti







i'i «'" ::5J3S^®'r'P. »-*^v
\ar;^<v: »'t»uir.«'-
A,;*/ . -*-.•
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